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FOREWORD

Conrr'ct Number DOT-DG-82504-A between the U.S. Coast Guard and The

Travelere Research Center, Inc. (TRC) consists oi five parallel activities. The five

final reports steinining from these activities aru 1-ttled:

(1) Applicability of National Data Buoy Systems to Refined National

Iiequi-ements for Marine Meteorological and Oceanographic Data.

(2) Characteristics of National Data Buoy Systems: Their Impact

on Data Use and MeasuTrement of Natural Ph.- nena.

(2) Cost Effectiveness Sensitivity of National Data Buoy Systems:

An Easav.

(4) Comnputer Programs for National Data Buoy Systems Simulation

andi Crist Models.

(5't An Analysis of Cruise Strategies and Costs for Deployment of

National Data Buoy Systems.

Each of these five reports is complete in itself, but it must be recognized that

in all instances the other four activities both influenced and contributed to the results

presented in eaelh individual report.

The pres;e it . SCG,'TRC contract is ani outgrowth of a study of the feasibility of

national datta boo svste ms performed bY TRC and Alpine Geophysical Associates for

thc' tSCG during 1967. Need wvas evident for investigation, research, and analysis

in greater depth in several areas to support the concept formulation and deplox'ment

planning efforts of the newly-formed 19.S. Coast Guard National Data BuoY SYstemn

Designated Project O~ffice (NDBS DP(). This report and the other four cited above

s~atisfY some of those needs.

Ali fivye -M.' reports have benefited from the close cooperation and gui' A,iflCC

atfforded hx' the I 'S( D1A)S ) 0 staff: (Cap,. .1. 1 lodgernian Iri -ct Manager).

(C mlr V. ffinehart,J 1 Wev er , F. Parker, 1'. MorillI and Lt 'Cmd r. W . Me rlin

(ontract Monitor),



PREFACE

This document is divided into three sections to logically present a different level

for three sets of readers. Section 1, General Descriptions of Buoy Computer Programs

and Data, provides a comprehensive summary of the computer programs and data devel-

oped by The Travelers Research Center, Inc. (TRC). This section is primarily :or a

management overview and is intended to present computer program capabilities and

data descriptions with a minimum of the related details. Included in Section I is a

description of the:

(1) Integrated Buoy Deployment Cost Model Program

(2) Procurement, Maintenance, and Replacements--Cost Model Program

(3) 10-year TDP Financial Plan Program

(4) Buoy Component Characteristics Data File

(5) Fleet Numerical Weather Central Depth Data.

Section 2, Computer Programs Operating Insf-uctions, is for those persons desir-

ing another level of detail about the programs. This section presents the information

necessary to prepare data card decks and operate the computer programs. It is assumed

that the reader of this section is familiar with basic automatic data processing.

Section :3 is the Maintenanci Programmer's Manual for the programs and data

described. This section is for an experienced FORTRA,, programmer and is supple-

mented with appropriate flow diagrams, compilation listings and tai)e dumps in A ,)en-

dixes A through N.
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!.0 GENERAL DESCRIPTIONS O,.F NATT-ONALDATA BUOY SYSTEMS
-%UTOMATED MODELS AN;D DATA

Part of'I the 1968 TRC contractual effort for thle U.S. Coast Cyuard National Data

Buov Sy-stemns Designated Project Office (NDBS DPO) was directed toward automating

'I sele-tedl set of manual simulation and cost models. These models were developed in

the 19,37 TRC Study of tne Feasibility of National Data Buory Systems and are used to

deto rmine the deployment, mainteninca and replacE meat cost characteristics for

alternative datai buoy sNystem config urations. A corollary objective, under tile task of

buoy miodel :ijaomutier, lkas to prepare 'fie 1967 buoy components data bast. for further

automated processing. A c omputer inodel wa,,s also developed to assist in the analysis

Jf the fundiag schedules --onsidered in the development of a Technical Development Plan.

This, report descrihes all the features of the computer models 'lnd programs and

presenits the inform-ation necessarv to operate and maintain the programs. A detailed

. tud% based on the data IO\svste mq deployment cost model is found in, a companion

report.

1.1__ Ui~g~ tuo e 2TaPIeivment Cost 'Model

.1 1 lt reduc-ion

Far:\ in the I iTRIC StudV of the feasibility of NDBS. cost models were devel-

oped t-stimate the cost of buoy depliovments, maintenance, replacemenLs and spares.

These wxere -manual models and their scope anti detail were quite limited. As somne of

these problems associated with a NDBS were to he studied in greater depth, itws

apparent that an. automated buoy depi ov--ient cost model would he essential to provide

the data necessary for trade-off studies of some of the variables involved in buoY

deplovment and maintenance. Therefore. TRC developed an integrated buov deploy-

nwnelt silmlationiland cost Model computer program that computes the times, distance.,n

costs associated with the deploymient of specified buoy systems and deployment sti-ltegies.

1 .12i JraFunction

The baSic Purpose Of the buoy deployment cost model is to compute the time and

costs required to depi ox a specified buoy system. The iapait information must include

I Northrop, (,i. M., 96S: An Analysis of Costs and Cruise Strategies for lDeplovinen t

of National l),.t__BUOy_Syste'ms, Report 74.,3--3137, The Travelers Research Center. Inc.,
Hartford, 1 )ctoher.



data for all of the items listed in Table 1-1. To tuo this, the user defines the ship

cruises necessary to deploy all the buoys. The program computes the great circle

distance between the prescribed points and converts this distance to the sailing time

required for each of Light ship speeds. To each of these sailing times are

added the total time required to implant the buoys for each of four buoy implanting

times This sum is the total ship sea days required for each ship and buoy implanting

time. The number of port days for each cruise is computed as a function of the ship

buoy-carrying capacity and the number of buoys on-loaded. The algorithm used is:

Port Dayv-

Min. PortDays (M. Bo-- pLoaid) x (Max. Port Days - Mn. Port Days

L (Max. Buoy Capacity)j

The sum of all ship sea da's and port day:s is the minimum possible ship days for that

deplo,.yment.

Costs for the number of ship sea days, port days and distance traveled as a

function of ship speed is computed using three different basic ship sea-day costs. The

minimum time and cost values are also multiplied by a safety factor (typically 4/3) to

provide a "reasonable" upper limit to be used with the minimum time and cost values.

The average deploymenT cost per buoy, the number of buoys that can be deployed in a

ship work year and the total buoy hardware cost as a function of water depth are also

computed,

1 .1.3 Program Output

The output of the deployment model is a printed listing of the results of the run.

The various types of output pages, in the order in which they are produced, are as

follows:

Constants Page. All input variables used during a computer run are listed with

the output. The majority of these variables are presented on a Constants Page as

illustruiu in Fig. 1-1. Notice in Fig. 1-1 that there are specified desired and maxi-

mum sea days per cruise. The program is designed to output a message if a cruise

will require a greater number of sea days than the specified desired value, although

it will continue to deploy buoys. However, the program will terminate if a cruise will

require more time than the specified r aximum sea days per cruise.

2



TABLE 1-1
USER-SPECIFIED INPUT VARIABLES FOR THE DEPLOYMENT MODEL

A, Buoy Data

I Latitude, long ide and water depth for each buoy.

2. Buoy hardware cost, basic buoy. mooring line, oceanographic
sensor package.

3. Mooring scope.

B. p Port and Buoy l)epot

I. Latitude and longitude for both port and depot.

2. Minimum and maximum allowed days in port.

C Ship Characteristics

1 Ship buoy-carrying capacity.

2. Ship speeds (8 speeds per run).

3 Basic costs per ship sea dav (3 values).

.4 Ship "maintenance" co-st per sea day as a function of speed and size.

5 Cost per nautical mile travelled.

0, Hours required to implant a buoy (4 values).

7. Maximum allowed sea da\s for a cruise.

S. Dayvs per Year the ship is not available (overhaul).

I). Additional Data

I Navigation points to route around islands and peninsulas,

A saf.tv factor used to multiply all computations in order to
obtain a "reasonable" upper botndarV on costs, cruise times, etc



RUN NBA 110 DATE 4 OCT 68

WEST PACIFIC MD1 Frik "HE 37S TOTAL BUOY LOCATIONS MAP
INCLUDES NEW SHiP SEA-DAY AND PORT-DAY COST COMPUTATIONS

STARTING DEPLOYMENT DATE I JAN 69

CONSTANTS USED FOAt THIS DEPLOYMENT

PORT
NAME = HONOLULUP HA
LAT = 21.3N
LONG =157.8W

DEPOT
NAME - HONOLULU, HA
LAT = 21.3N
LONG =157.8W

SHIP
NAME =
AVERAGE CRUISING SPEED, KTS = 9.n
MAXIMUM BUOY CAPACITY = 12
OVERALL SAFETY FACTOR = 1.33
HOURS TO IMPLANT I BUOY = 12.0

DESIRED SEA DAYS PER CRUISE 3C.0
MAXIMUM SEA DAYS PER CRUISF = Qq.o
MAXIMUM PRT DAYS PER CRUISE = 10.0
MINIMUM PRT DAYS PER CRUISE 4.0

LOAD/CRUI SE
1) 8 12 12

NAV POINTSICRUISE
0 2 0 0

RtlOY COSTS
BUOY W/n S/S SFNSORS OR MfOOi.,NG =-. ISROOr.
SUBSURFACF SENSOR PACKAGE, EACH =- 7$ ?1C.
MrORING LINE PER 1000 FT $ l7 (.
'1OORING SCOPE - 1.00

Fig. 1- 1. Data Buuy Deployment Constants fVage.
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The entries in Ftg. i-1 under LOAD/CRUISE ate the number of buoys to be

carried on each cruise. The entries under NAN' POINTS/CRUISE are the number of

navigation points required for each cruise.

Buoy Hardware Cost and Order Page. Figure 1-2 is a listing of a set of buoys

in the order in which they were deployed. Buoy location, water depth, the number of

subsurface sensor packages required for each buoy and total hardware cost is also

shown. It is possible to specifv different basic buoy costs for individual buoys, although

the :osts are all the same in Fig. 1-2. Buoy numbers are an arbitrary assignment of

four alphanumeric charaoters, Normally, they are chosen to facilitate their location

on a plotted buoy map. Water depths may be input either in feet or meters; all depths

are converted to feet for output on this page.

CruisI)eplovrment Summary Page. This page contains the highlights of the

calculations performed after each cruise is completed; it is illustrated in Fig. 1-3.

The distance between successive points is presented in the fourth column and is the

distance between buo's. in the order in which they are deployed. The calendar dateL

presented are based on the starting deployment date, a 30-day month, and the elapsed

deployment days until each event is completed, Cost values on thiq page are computed

only for the slowest ship speed, the shortest implanting time and the middle ship sea-

d'1%\ cost value.

The printing ot the cruise depl0x mct suiMnarx page is optional and is usually

by-passed if thore is a large number of c'ruises to he made.

System .)eploy \.et Summar\ Page. Significant cruise and system totals are

preselited oil the sxstem depl,,\ 11n ,t summary page as shown in Fig. 1-4. The I:trie.:

,n this page ar', self-explanatorv

i).plc-vmen; Test Summary Page The test sum ma rv pages are a presentation

,,f ',I of the critical time and cost values for the deplotnent lust completed An

example of this tvpe of output page is show in Fig 1-. The c itical constants u sed

Mnd the critical values cal("'ilated are listed itn the first ten lines oIf output (f partcu-

ii po rtc nte aiong these constants are

ai The ship bUo -carrviig capacitv.

h, The, base ';ost per sea da,

c The ratio') of the cost per port dlay to cost per sea day



RUN NSR 110 DATE 4 OCT 68

WEST PACIFIC MDZ FOR THE 375 TOTAL BUOY LnCATIONS NAP

INCLUDES NEW SHIP SEA-DAY AND PORT-DAY COST COMPUTATIONS

BUOYS - IN ORDER DEPLOYED

DEGS DEGS DEPTH BASIC S/S TnTAL

NRR LAT LONG (FTI COST PKGS COST

EP10 30.ON 161.2W 18045 5158000. 20 $32957Q.00

EP 5 40.04 165.0W 1845 SiB00v. 20 S379579.00

EP 2 50.0 180.0W 21000 I1S8000. 20 Sv14TSO.Or
FP 1 60.04 180.OW 6561 1S58000. 0 $28848?.00
.P 3 50.0N 166.OE 18045 $158000. 20 5329579.00

WP 6 41.SN 167.OF 19S85 $15800n. 20 %332449.0C

EP 4 40.ON 180.0W 18045 5158000. 20 $32957q.00
EP 8 3?.4N 177.SE 16404 $158000. 20 S326707.r0
EP 9 30.ON 169.6W 16800 558000. 20 $32740.n'

FP33 24.ON 164.0W 14764 $158000. 20 $32387.nC
WP R 36,7N 158.8E 12000 S59000. 19 $312000.00
WP 5 40.0 153.5E 14700 $158000. 20 S32372?.rJ
WP 4 40.ON 139.OE 3280 $1S8000. 15 $268740.00
WP 7 33.0N 143.2F 22966 5158000. 20 $338191.00

WPl 30.04 155.SE 19029 $158000. 20 $3313i.tiO
WP28 25.ON 165.OE 1968V $158000. 20 $132449.Crn
WPI 23.0N 171.O 19200 $158000. 20 $331600.rr
EP14 20.04 168.5W 16404 5158000. 20 $32"707.00
EP13 20.ON 180.OW 14764 $158000. 20 $323837.OC

WPI8 20.04 158.8E 19685 S158000. 20 $332449.0(
WPI6 23.04 146.OE 19685 5158000. 20 t332449.C0
WPIO 27.ON 135.OE 14764 5158000. 20 $323837.n0
WP 9 ".04 126.4E 656 %158000. q $22214R.00

WPt3 2t.0 ll6.OE 3280 S58000. 15 $268740.00
WPI4 20.04 126.7F 16404 $15800C. 20 $3237f7.f00
WPIS 20.0 137.0E 16404 S158000. 20 $32b707.('C

WP24 14,ON 153.OF 19685 $158000. 20 $132449.0C

WP26 15.04 170.OF 16200 $15Ru00. 20 $%26350.nr

E012 10.0N 179.0E 14764 $158000. 20 $SVI37.00
FPI9 10.04 170.8W 16404 $158000. 20 $326707.n0
WPZ5 10.04 158.3F 18045 $158000. 20 532Q579.00
WP29 11.04 145.OE 15000 $158000. 20 $324250.nO
MP23 10.0N 137.TE 16404 $158000. 20 S326707.00

W02Z 10.ON 127.OE 22966 S158000. 20 $318191.0
WP21 1O.0N 1I1.5E 492 $158000. 8 $214861.00

WPI9 0.1N 123.2F 1312 $158000. 11 $2172,6.00
WP?0 0.1W 134.OE 14108 5158000. 1q $315689.0p

WPI2 0.1N 144.2f 13113 $158000. 19 S313965.OC

WP 2 0.1W 154.8 8202 5158000. 18 S298154.00
Wp 1 0.IN 165.5F 16404 5158000. 20 5326707.00

WP2? 0.1N 176.OE 13800 S158000. 19 5315150.00

EP28 O.1N 173.7V 14404 $158000. 20 51267n7.00

TOTAL BUOY HAROARE COST (W/O SPARESI $ 13250114.nC

TOTAL NOR OF BUOYS TO BE DEPLOYED m 42

Fig. 1-2. Daa Buoy Harvware Cost and Deployment Order Page.
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RUN NBR 110 UA,E 4 OCT 68

WEST PACIFIC MDZ FOR THE 375 TOTAL RUOY LOCATIONS MAP
INCLUDES NEW SHIP SEA-DAY AND PrIRT-DAY COST COMP11TATIr1NS

CRUISE DFPLOYMENT SUMMARY

CRUISE 1

ON-LOADED 10 sUOYS AT HONOLUI.U, HA
SHIP UNDERWAY I JAN 69 AT 800 HRS, SEADAYS I.P

RIWJYS IMPLANTFO TN FOLLOWING fle,,F")

8iJOY DEGS DEGS N mI N MI TO DATE SEA "PLYMT
NR LAT LONt, RTWN PORT OAY nAY

EPIO 30.ON 161.2W 554 554 4 JAN 3.1 3.1
EP 5 40.ON 165.0W 629 1183 7 JAN 6.5 6.9
ED 2 5r.0N iO.0W 873 2020 12 JAN I1.0 11.1
Fo I 60.ON 190.0W 601 2510 15 JAN 14.1 14.3

WP 3 50.ON 166.OF 767 24?8 19 JAN 19.4 1A.4
WD 6 41.5N 167.OF 512 2152 22 JAN '1.? 21.)

FXCEEDED DESIRED SFA DAYS TO IMPLANT ABOVE Briny

c04 40.()N 180.("W 998 19q7 25 JAN 24.r ?4.5
FP R 4?.4NW 177.5t 472 1478 28 JAN 27.7 27.
FD q 30.ON 169,.bW 678 825 2 FEB 10.R -AC.

F 33 24.ON 164. ,W 468 380 4 FEB 14.r 33. '

SL4IP PrFTURNE 0( H(INOLULU, HA ON 6 FER 69 AT 141r) HRS

N MILF STF4Frn THIS CRUISF = 6516

90OYS IMPLANTLE0 THIS CRUtISF = 10

TnTAL BUOY IMPLANTED TO DATE = iT
RIJOY RFMAININ; TO BE rPLYD x 32

MINIMUM PS8L SEA DAYS FOR THIS CRUISF = 3'9.3
MTNIMUM PEOtIRPD PORT DAYS -v .,

MINIMUM PSBL nEPLOYMENT DAYS TO DATE = 44.3

MIN DPLYMT DAYS X SAFETY FACTOR m s8.Q

------------ AT % 5600.00 PER SEA DAY- -------------
MINIMUM SHIP COST FrIR THIS CRUISE s 22627.00
MIN SHIP COST X SAFETY FACTOR % 37589.00

TOTAL MINIUM SHIP COST TO DATE 5 28262T.9"0

TOTAL MIN COST X SAFETY FACTOR s 37S91.00

ig, 1 -3. 'rh Cruie I)eldoh mnt Sunmi:,", Page.
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RUN NGR 110 DATL 4 OCT 6S

WEST PACIFIC MDZ FOR THE 37S TOTAL BUOY LOCATIONS MAP
INCLUDES NEW SHIP SEA-DAY AND OORT-DAY COST COMPUTATIONS

SYSTEM DEPLOYMENT SUMMARY

STARTING DATE - I JAN 6q AT 800 HRS

CRUISE BUOYS N MILES MIN ShIP MIN SHIP TOTAL MIN MIN X
NR OPLYD STEAMED SEA DAYS PRT DAYS DPLY DAYS SAFETY

1 10 6536 35.3 q.0 44.3 ".9
2 8 7520 38.8 q.O 46.8 62.3

12 10531 54.q 10.0 64.8 86. 1
4 12 I11q 57.8 10.0 67.8 Q).2

4 4? 35778 186.6 37.0 7?3.6 207.4

----------- AT $ 5600.O0 PER SEA DAY --------------

MINIMUM SHIP COST FOR THIS DEPLOYMENT $ 14467S6.00
MINIMUM SHIP cOST X SAFETY FACTOR S l92418R.nO

TOTAL COST FOR BUOY HARDWARE DEPLOYED $ 1325n3l4.00

TOTAL FEET OF MOORING REQUIRED r 621611
TOTAL SIS SENSOR PACKAGFS OPLYD = 789

AVERAGE DEPTH PER RUDY IN f)7 = 14947
AVERAGE F4BR OF S/S PKGS PER BUOY IN MDl = Iq

AVERAGE HARDWARE COST PER RUOY IN MDZ $ 3'1494.rl

AVERAGF DISTANCE TRAVFLFD PER BUOY OFPtJYFD R'. Ni

SUMMARY OF CONSTANTS USED FnR THIS DEPLnYMFNT

SHIP AVERAGE SPFFO 2 9.0
SHIP MAX BUlY CAPACITY 12

HRS TO IMPLANT I 60OY = 12.0

MAXIMUM GFOGRAPHICAL LOCATIONS

WEST NORTH FAST r!UTH
50ON l8C.OW 6n.ON 140.OW 10.ON l7q.CF C.IN 123.?F

THE SHORTEST MOORING WAS 4q? FFET AT IO.ON 1I6.5F
THE DEEPEST MOORING WAS 22966 FEET AT 43.ON 141.?F

Fig. I-- 4. System I)eploymnent Summary Page,
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RUN NUR Ito DATE 4 OCT 66

0EPLOYMFNT TEST SUMMARY

WVST PACIFIC M"o FOR THE 37S TOTAL P1IY LOCATIONS MAP

INCLUDF 4FW SHIP SFA-flAY AND PIIT.*AY COST COMPUTATIONS

42 flimYs DFPLOYEO FROM HONoL11LUv MA SHIP RUnY CAPACITY v 12

TnTAL DISTANCE* N MI 3 157? MAXIMUM CR1ISKE, N M1 a 11149

RASF COST PFR SEA nAY I t 2000.00 COSTIPORT DAY sO.94 X SEA DAY

IPFED KN 4.00 12.00 1S.00 16.00 21.00 24.00 27.00 30.00

CSTIMI $ W.08 5.? 5.78 7.01 11.27 16.43 23.37 30.00
4nnnOy % 6&c.o 400.00 400.00 600.00 780.t, 060.00 1200.00 14OO

AVG MAX "IN MIN MIN MIN DEPLOYMENT COST, SK AVG 4IN AVG NRP hIIrYS

SHIP CASE SEA PORT nPLY I SAF MIN OPLY X SAF AVGISUIY OPLY DAYS nPLY PFP SHIP

SPO InAYSI DAYS DAYS DAYS FCTR DAYS FACTOR 1NINI PFP PUOY - IN 1S PAY'

12 MRS TO IPPLANT A MUOY, TOTAL TIME TO IMPLANT a 21.0 DAYS .
.0 51.8 16.6 37.0 221.6 29?.4 782.5 1040.7 1.6 5.1 063

12.0 44.9 145.2 37.0 182.7 242.4 674.6 897.S o.t 4.3 7?

15.0 37.1 120.4 17.0 157.4 209.3 610. 811.h 14.S 3.7 09

18.0 !.q 103.0 37.0 140.8 187.3 611.2 R12.9 1*.6 3.4 ter

21,0 24.2 '2.0 17. 0 qo.0 171.6 755.6 1005.0 1o.0 3.1 1(9

24.0 25,4 81.1 37.0 120.1 159.6 939.2 1249.1 22.4 7.9 117

27:0 23.1 76.2 37.0 113.2 1SO.6 1191.3 1584.S 2q.4 2.7 124

3.0 71.% 70. 37.0 10?.? 141.2 1432.0 1904.5 34.1 2.6 131

74 HRS TO IMPLANT A RUOY, TOTAL TIMF TO IMPLANT * 42.0 0AYS-

9,0 63.8 207.6 17.0 244.6 325.4 637.1 1113.3 19.9 5. 58

12.0 50.9 166.2 37.0 201.2 270.3 779.4 910.1 17.4 4.8

IS.0 43.1 141.4 37.0 178.4 217.3 664.6 684.2 1S. 4.2

18.0 17.9 124.R 37.0 161.8 215.2 64S.8 885.5 1S.9 3.q P7

21,0 34,7 113.0 17.0 150.0 199.5 814.0 1082.6 19.4 3.6 q4

24.n 31.4 104.1 37.0 141.1 187.? 1oo1.7 1332.1 23.9 1. 100

27.0 29.3 97.2 17.0 114.2 178.5 1258.5 1673.8 30.0 3.7 l0

30.0 27.S 91.7 %7.0 128.7 171.? IS03.4 1999.s 3S.8 3.1

10 HaS TO 100LANT A sUDYs TOTAL TINE TO IMPLANT 5 52.S DAYS
q.0 66.8 218.1 17.0 255.1 339.3 864.4 1149.6 20.6 4.1

12.0 3-9. 17h.7 37.0 213.7 284.3 756.? 1006.4 18.0 5.1

15.0 46.1 151.9 17.0 198.9 251.2 692.1 920.5 16.5 4.S 74

18.0 40.9 135.3 37.0 172.3 229.2 693.1 921.8 16.% 4.1 P?

21.0 37.2 123.5 37.0 160.5 213.5 843.2 1121.5 20.1 3.8 PA

74.C 34.4 114.6 37.0 LSI.6 201.6 1033.0 1373.9 24.6 3.6 01

27.0 32.3 1O.? 17.0 144.7 192.S 1292.1 1716.5 30.6 3.4 97

30.0 30.% 10.2 117.0 119.2 185.1 1539,1 2046.q 36.6 3.3 i1

36 MRS Ti IMPLANT A UOY. TOTAL TINE TO IMPLANT 6 43.0 AYS -.
q.n 69.8 224,6 1?0 265.6 353.3 891.7 1186.0 21.2 6.3 S4

12.0 54.9 16?.2 17.0 224.2 299.2 784.0 1042.8 14.7 5.3 f

15.0 49.1 16P.4 17.0 199.4 26S.2 719.4 954.8 17.1 4.7 71

19.0 41.9 14%.8 17.0 182.8 243.2 720.4 q8.1 17.2 4.4 ?

21.0 40.2 134.0 1?.o 171.0 227.4 872.4 1160.3 ?0.9 4.1 P?

24.M 17.4 125.1 17.0 167.1 215.6 1064.3 14156 25.3 3.0 ?7

27.0 3S.3 116.2 17.0 15S.2 206.4 132S.7 1763.2 31.6 3.7 01
10.0 3).5 112.? 37.0 149.7 199.1 1574.8 2094.4 17.5 3.6 04

Fig. 1-5. Buoy Deployment Test Summary Page.
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(d) The ship speed table versus the additional cost-per-mile

for each ship, and

(e) The ship speed table versus the additional (maintenance)

cost that is added to the cost for each ship sea day.

The remaining tabular data in Fig. 1-5 presents the resulting calculations for each
ship as a function of its speed and time to implant a buoy.

Minimum sea days and minimum port days (Cols. 3,4) in Fig. 1-5 are added
together to give minimum deployment days (Col. 5) which is then multiplied by the
safety factor to produce minimum deployment days times safety factor (Col. 6). The
minimum deployment cost shown in column 7 is computed by using the minimum
number of deployment days in column 6 and the ship cost data presented at the top of
the page. Column 8 is obtained by multiplying column 7 by the safety factor. The
average cost per buoy planted in column 9 is computed from the costs in column 7.
The average minimum number of days required to deploy a buoy is shown in colui.n 10
using the data from column 5. The last column lists the number of buoys that could be
implanted by a ship operating at the rate specified in the heading for column 10 (335

days).

Three test summary pages are output for each deployment completed. The differ-
ence between the pages is the value used as the base cosf. per (ship) sea day.

1.1.4 Program Operational Information

The Integrated Buoy Deployment Cost Model is coded in the FORTRAN IV com-
piler language and has been developed and operated on an IBM 360/40 computer system.
The program should operate in any other computer system with a FORTRAN IV com-

piler and operating system.

Detailed information on how to prepare the data cards and deck for the program
is presented in Section 2.1; maintenar-a programmer cietails are presented in Section 3.1.

1.2 Procurement, Maintenance, 'and Replacement-Cost Model Computer Program

1.2.1 Program Function

Another buoy system cost model that was amenable to computer processing was
the algorithm used to estimate hardware maintenance and replacement costs as a
function of the item's initial procurement cost, expected lifetime and salvage value.

10



To do this, a series of items are read to describc the hardware and include:

(a) number of units of each item to be procured,

(b) cost per unit item,

(c) expected item lifetime, and

(d) item salvage value afte, expected lifetime.

From this information, the program computes the total initial procurement cost of m

different items as

m
Total Procurement Cost = (unit cost) x (number of units). (1-2)

1

The pro-rated cost per year of operation to replace the item after its expected lifbtime

is computed by

Replacement Cost/Year = (Procurement Cost) - (Salvage Value)

Replaceent Cos/Yeark) (Lifetime)(1)

where k is an input factor that can be used to test the effect on the cost by changing the

lifetimes by a fixed percentage. Using this cost, the annual maintenance cost is com-

puted from the approximation:

Maintenance Cost/Year = 0.5 (Replacement Cost/Year). (1-4)

In addition to the above cost values, the program also computes the number of units to

be replaced annually by

Replacement/Year = (Number of units of an item) (1-5)

(k) (Lifetime)

where k is the same lifetime factor described for Eq. (1-3).

1.2.2 Program Output

The output of this program is a listing of the hardware items, their cost charac-

teristics, and the values computed for Eqs. (1-2) through (1-5). An example of this output

is shown in Fig. 1-6.

11



RUN 1 20 JUN 68

TET WITH LIFETIME FACTIRS FROM 0.70 T;D 1.30
DATA FROM DWN 51 DEPTH a 5000 4

AVERAGE ANNUAL REPALCEMENTS FOR I aUOYS

ITEM NBR LIFE COST SALVAGE REPLACEN-NTSiYR
OPLY !YR) EACH VALUE NCR Ca7ST

40' DISCUS ,MLL 1 20.0 $ 80000. $ 0 1 0.0 $ 0
mOORING/IO0 FT 165 i.0 s 175. S 0. 165.0 t 29875.
400 POWER SYSTF4 1 5.0 S 10000. $ 0. 0.2 % 2000.
DATA STORAGE 1 3.0 S lO00. s 0. 0.3 $ 1333.
DATA PROC.-SCAN. 1 4.0 S 15000. s 0. 0.3 $ 375C.
TIME CONTROL 1 5.0 s 1000. s 0. 0.2 $ 200.
BUOY TELEMETRY 1 5.0 s 15000. s 0. 0.2 S .
SfS SENSOR PKG 20 3.0 S 7000. s 0. 6.7 $ 4, 607.
AMBIENT NOISE 2 3.0 S 1000. s 0. 0.7 $ 667.
AMBIENT LIGHT 2 3.0 s 1700. s 0. 0.7 S 1133.
TRANSPARENCY SEN 2 3.0 S 1100. s 0. 0.7 S 733.
WAVE SENSOR 1 5.0 S 6250. S 0. 0.2 & 125r.
ATMOS PRESS SNSR 1 5.0 S 500. $ 0. 0.? $ .0 .

AIR TFMP SENSOR 1 5.0 s 400. S 0. 0.2 $ PC.
DEW POINT SENSCR 1 3.0 s liO0n. S 0. 0.3 % 433.
WIND VFLCTY SNSR 1 2.0 S 600. S 0. 0.5 S i0C.
PRECIP RATE SNSR 1 5.0 S 500. s 0. 0.2 S lCD0.

INSOLATION SENSR 1 5.0 s 500. S 0. 0.2 & !of)
ATMOS ELEC SNSR I i.0 $ 1000. s 0. 0.2 s 200.
FJFL SUPPLY 1 5.0 s 200. s 0. 0.2 $ 40.
MOORING TENSION 1 3.0 S 500. s 0. 0.3 S 167.
HULL TEMP 1 5.0 s 100. s 0. 0.2 S 20.
BILGE WATER LVL 1 5.0 $ 50. £ 0. 0.? % IC.
MAG HEADING 1 5.0 $ 300. S 0. 0.2 $ 6C.
ANCHOR RELEASE 1 3.0 $ 2oO0. $ 0. 0.3 S 833.
ANCHR,CHAINg ETC 1 1.0 1 1000. 5 0. 1.0 % 1000.
NAV RADIO BEACON 1 3.0 $ 5000. $ 0. 0.2 S l00C.
NAV LIGHT/HORN 1 5.0 5 500. s 0. 0.2 S IOC.

TOTAL INITIAL PROCUREMENT COST $ 328675.00

AVFRAGF ANNUAL REPLACEMENT COST 1 100151.00

AVERAGF ANNUAL MAINTENANCE COST s 50076.00

ANNUAL REPLACEMENT 6 MAINTENANCE $ 150227.00

Fi. 1-6. Output Example from the Procurement,
Mamtc,, ,ce and Wq-placeme nt Progran.



'.2.N Program Operational Information

This computer program is also written in the FORTRAN IV compiler language

and has been developed and operated on an IBM 360/40 computer system. The program

should o.perate in any other computer system with a FORTRAN IV compiler and operat-

ing system.

Detailed information on the preparation of the data cards and deck for this pro-

gram are presented in Section 2.2; maintenance programmer information is presented

in Section 3.2.

1.3 TDP 10-Year Financial Plan Computer Program

1.3.1 irogram Description

One of we more cumbersome tasks encountered in the development of a Technical

Development Plan iTDP) is to properly account for the man:y categories of information

applicable to the various line items. For example, an entry for the line item "training

ship-board buoy instruments technicians" can apply to such categories as personnel,

training, seaborne support, instrumentation, OMN funds, etc. Obviously, with the

frequent changes in initiation, scope and funding levels inherent in the preparation of

a TDP, the desired summation of funds by categories can best be accomplished by

means of computer ,rogram.

The TDP 10-year Financial Plan computer program was developed to present

detailed categorized funding information for yearly quarters and totals over a 10-year

period. The user defines the "funding categories" applicable to the TDP analysis

strategy. The line items in the TDP are collected under a user defined major activity

or subactivity. The funding information for each group (subactivity) of line items is

then assigned to the various funding categories as are applicable for the TDP analysis

being conducted. The program reads in the data, collecting by month the various fund-

ing information applicable to each funding category. When finished, the program outputs

the line items under their applicable headings and for each defined oategory, presents

the accumulated costs by quarter, year, and for the 10-year period. A bar graph appears

with the cost data to illustrate graphically the comparative expenditurf-s for each

quarter within a year. or the total expenditure for the year.
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1.3.2 Program Input and Output

Basic inputs to t o pr.grar- are the category titles, major activity titles, the

titles of subactivities under each major activity, and 'he litie itemp with their funding

schedule. The program lists all input data in the order in which it is used for ease of

veriflng the input data.

Figure 1-7 is an example of the category definition output page. In this example,

26 different categories were defined. Categories 2 through 23 could be one met* Ad of

separating individual line item costs for further study. However, most of the line items

applicable to categories 2 through 23 will also contribute to the total cost categories

1, 24, 25 and 26.

The input information for a subactivity of four line items is collected and listed

as shown in Fig. 1-8. The majt.. activity and subactivity headings that these items fali

under are listed along with the funding schedule for each item. The cost allocation

vector shown at the bottom is the "switch" used to indicate the categories to which the

line items are applicable. In this exari, e, the subactivity line items are applicable to

Total Cost, Total Cost MK1, sensors (MK1) and Total Cost MKO and MK1 (Cat. 1, 16,

17, and 24), as defined in Fig. 1-7.

The accumulated sum for each category is output as illustrated in Fig. 1-9. The

bar graph to the right of each quarterly total is used to illustrate the rate of funding

for the category for the year.

1.3.3 Additional Information

The main program is written in FORTRAN IV with an IBM 360/40 machine

language s ubroutine to prepare the bar graph output. The program has been developed

and tested on an IBM 360/40 system.

Section 2.3 presents further information on the program applicable for preparing

data cards and running the job. Section 3.3 is additional information for a maintenance

programmer.

1.4 TheBu__ Component Characteristics Data Filh

During the initial phase of the 1967 TRC study of the fealbility of National Data

Buoy Systems, an extensive survey was made of existing data buoys. Primarily, the

information was collected and used to evaluate the 1967 state-of-the-art in buoy

14



COST VECTOR fEFINITION TABLE

CA' ,GORY DEFINIT ION

I TOTAL COST
2 TOTAL MANAGEMENT COST3 PROJ MAN OFFICE

4 CONSULTANTS
9 TRAINING
6 COOROINAT ION
7 TOTAL RESEARCH COST
9 SFNSOR!
9 14AT AND COMPONENTS

10 GT LAKFS AND ESTUARINE RECJ
I1 COOPFRATIVE FFFORTS
12 TOTAL COST MK,
13 SFNSORS (MKrI
14 HIULL AND MIORINGS IMKO)
15 SEABORNE SUPPORT (MKO )
16 TnTAL COST MKI
17 SENSORS (MKI)
19q HULL AND MOORINGS :MK1J
19 SEABnRNE SUPPORT (MKII
2() SHORE SUPPORT (MKI)
21 TOTAL COST MK2
22 SFNSnRc (MK2)
2I HULL ANn MOORINGS IMK?)
?4 TOTAL COST MKO AND MKI
)5 TOTAL COST SFA.QRNt SUPPORT
?6 TOTAL COST SHORF SUPPORT

Fig. 1-7. Category and Cost Vector Dt'tintion Table.
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MAJOR ACTIVITY- MKI

SUB-ACIIVITY- SENSORS

YR PROGRAM

69-14o nEV MKI SFNSORS START MONTH =
STOP MONTH = 12

FUNPING =S OK
AVG FUNDING/MONTH =S OK

70- 2T LAB TFSING SENSORS START MONTH = 14
STOP MONTH = 24

FUNING =S 4)CK
AVG FUNPINGIMONTH =$ 36K

7O-ID FNG DEV MKI SENSORS START MONTH = 13
STOP MONTH = 78

FUNnIN, =S I f'OK

AVG FUNDING/MkINTH = S 3K

71- 2T LAR TESTING SFNSORS START MONTH ?r)

STOP MONTH 34
FUNDING :$ 1 101

AVG FUNDING/MONTH =$ ICK

COST ALLOCATION VECTOR -

CATFGORIFS 1 2 3 4 S 6 7 8 1 IC 11 12 13 14 15
1 0 0 0 0 0 C 0 0 r r0 0 0 0

CATFGORIFS 16 17 IS 19 20 21 ?2 71 ?4 25 26
I 1 0 0 0 0 0 1 I C 0

Fig. L-8. Line Items with Funding Schdule and Activity Headings.
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2

technolog The resulting data base was prepented in a compact code format. Under

the present contract,TRC undertook to standardize these data as much as possible and

reformat the data base for subscquent computer processing. The following paragraphs

describe the work completed on these data and presents the characteristics of the

reformatted data base. (Note: No effort has yet been made to update, or change, the

data content from that tabulated in early 1967.)

The data collected were organized into 32 categories of data buoy components as

listed in Table 1-2. The variety of individual characteristics required to fully describe

these components is listed in Table 1-3. Obviously, any single component can have only

a small subset of the 84 characteristics listed in Table 1-3, and it is necessary to have

a specific component in rrind in order for the entries in Table 1-3 to be applicable.

Only the first five characteristics are common to all components except for the

meteorological and oceanographic sensors which have eleven common characteristics.

The 1967 data have been processed into a two-dimensional matrix of components

versus characteristics with entries in the table elements where the information was

applicable and available. The matrix is on .iagnetic tape and is available for further

computer processing use. Section 3.4 describes, in programmer language, the format

of this data file. Appendix A is a lising of this data tape.

1.5 Fleet Numerical Weather Central Depth Data

In order to determine the number of subsurface sensor packages and the amount

ot m .oi ing required for each buoy, it is necessary to have a reasonable estimate of

the water depth at each buoy location selected Routine ocean depth charts present

tlis information, but on rather coarse "grid"- for ,;ome aeas. Another problem with

available map data is the possibility for making interpolation errors when rea ding valies

T[he Fleet Numerical \,eatiier Centrai (f'NC, iormerly Fleet Numerical Weather

Facility) has ocean depth data on an approximately 20 rn. mi sqitare grid for mnos of

"alden. R, G. and F. :1, Aubert, 1 69;7 Buoy and Buov(__ m I ponents Rl- C.ompi lati n

and Analysis, Vol. 1, Part 2. T" 74S5-256, The Travelers Research ('enter, Inic.,
Hartford, July.
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TABLE 1-2
BUOY COMPONENTS

Hull su~rface

Hull, subsurface
Pitch and roll sensor
Acceleraition sensor
Vi~ation sensor
Mooring, tether
Mooring, main

Tensiometer sensor
Mooring depth control eqluiprnent
Acoustic release sensor
Power systemn ba tte rv
Power systems, other
Data sto'rage

Data processor
Intert ogation
Telemeltrv

Time control eqluipment
Sensor scanner

Magneitic sensor
Atmospheric pressure sensor
A% i r Iempera tore sens or
Oek~ poinlt ser sor

a-:d \ebit v t sensor

P) ret'ipitlI ti onl ISOl

S-oLI r radia tioln Sensor

D~ept h Sensor

MaIli nit. colidli(t i It.\ Sensor
\coi.',tic trlh1isUooiIO



TABLE 1-3
BUOY COMPONENT CHARACTERISTICS

Buoy identification Output, directiuii AuIxiliary floats

Data available Power requirements Ballast material

Manufacturer Bi 'logical immunity Ballast weight

Model number Breaking strength Miodulation type

Cost Buoyancy material Band width

R-liabiiitv Carrier frequencY Capacity A, H

Type D~irection referenc e Charging sk-stem

Range, low Displacement E ffi cien cy

Range, high Electric-d integritv Data rate

Accuracv FreQUenIcy Draft

( ;utpu.t c haracteristics Lateral displacement FUel

Size Medium Interrogate securitY

Weight Resistance to corrosion Miast height

D~iameter Corrosion protection helow last diameter

Length I St retch to break MOoorn g depth c on trl

I Ie i I',"'t Time constant emac

Width S, o 1e Storagecoi

D~epth li mits Iluova nc So a typv

Surviv~abilIitv C orrosion p rotection above Hiee c apac it v

('onst ruction I'mkor outpuit Sampli iv rm

Material A\nchor 10eI se Sc an rate,

(Capacit\ Anchor tvpe cttcsa~i\ai~

Codle type Anchor v\ eight Swi tk

A\CC U rcv speed i Anchor I Total miorIIng ot

.Nccuracv, (il'tion -\nchr cha~ -nstm itr:

T\1V pee A\nte'nn a 'iiiti

1'vpc di rect: '11 .\verage t mew spe~d c r c

L 1 .2 vrage tI me, d rect ion I lrtion
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the ocean areas. The U.S. Coast Guard requested that FNWC forward their ocean

depth data to TRC to make available a numerical tabulation of ocean depth data.

The data received from FNWC were magnetic tapes of packed coded depth* data.

These values effectively describe the representative ocean depth within a 20-minute

square of latitude and longitude. As received, the data were not in a format that could

be easily used for manual processing. For this reason, TRC unpacked, decoded,

reformatted and listed the original FNWC depth data. Buoy depth data can now be

obtained by looking through the listing for the appropriate representative maximum

and minimum depth value for points within a 0.33 ° latitude-longitude square. Appendix

B is the listing of this reformatted data. The most serious limitation of the data is

that there are values only for the southwest quarter of the North Atlantic.

*A magnetic tape describing ocean bottom roughness on a 1-degree grid was also

received but not used by TRC.
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2.0 COMPUTER PROGRAMS OPERATING INSTRUCTIONS

2.1 Integrated Buoy Deployment Cost Model

The buoy deployment program is the required tool for computing the assortment

of time and cost values relative to a buoy system deployment. Basically, a buoy net-

work is specified and the great circle distance between significant points are computed.

From the total cruise distance traveled, a variety of time and cost values are computed

as functions of possible ship capabilities and costs. In gross terms, the program pro-

cesses the information in a number of independent user-controlled processing cycles,

as directed by input control cards. When all processing cycles of the basic data have

been completed, new basic data may be read in and another series of processing cycles

begun. The program is highly generalized within a deployment oriented framework and

allows the user te evaluate almost any "first-generation" buoy deployment strategy.

For further general external features of the program,and examples of program outputs,

the reader should refer to Section 1.1.

Input to the deployment model is complex due to the variety of information that is

needed for each computer run. With this in mind, a concerted effort was made to make

the operation of the program as straightforward as possible. A modest degree of suc-

cess has been achieved toward this goal; however, the program user is cautioned to

check carefully the data card punching and the sequence of input data cards.

There are four basic concepts built into the deployment program to reduce the

bulk and complexity of the data preparation task. These are:

(a) Identify all cards by obvious card names that are punched onto

the cards.

(b) Build constant values into the program for routine variables

so that the internal constant will be used unless a new value is input.

(c) Allow the program to recycle through basic data without repeating

previously specified data values.

(d) List all input as part of the output so that subsequent re-runs or

corrections can be made easily.
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Consonant xith item (a). all input cards have given shorvt namies irid are jientified tby

that name by the program and throwuhout the remainder of this documentation,

Section 3.1 presents udditional iniormat'un on this comiputer program that is

pri-iarilY of inte rest to a maintenanec rug ramnmer.

2.-1.1 Input Data Cards

The tol' owing paragraphs define the forrnt for eac h program data card. The

order in wvhich they are described is not necessarily the order in which the cards are

rea.d in by the program.

All data values must be adjusted the right so t' it the right-most digit falls

int>) the righft-most columin of the datai i lc-id for the variable (except for POiiT, DE POT,

and SHIP name). An F, 1, e:A is given for each variable to' detirie the format of the

data. This code is as follo,s :

F Data are ini lloatiii., point and require a decimal point.

I Dat are, :!cegors without a decild po)int.

A Data are alpixumric nc C nalacters,

Data in capital '.etters in the 'Conteints'' -olunm mean thos-? exact characters are to acJ

punched On L,., input card.

As previously mc ationed, certalin cosoo~h-1ve uecen bilt into the programn,

mlaking it unnec.essary to input a value for !tiht variable ev2vtii .te program Is run.

In desc rilhing the card formats, thotse va rti ds that have a built -in c onst) rit are indi -

caIted by havinug the Constant raxeiesented i pa;renthesis i allow ing .ho dt--;c ript~on of

the vari'able.



De'p~ov ('otr __KEI'LOY tia.d. The first data &ard indicat,, that deployment

..~ tt i), Thii t "r- s:

(um ns lI/i'A I C lotcnts

1 -ti5 A-\ E PI()Y STA BTING

!7 - 1 £ f),v to start dplo'vOV ltflt

2 A-) 2Montl" to sutrt depio)\icnwnt. Characters must

, r'otc % ith one A the __ 'st tx' nanes punched

On the next alpn.) card.

2.2, I -' t%\ a digits o the vear.

27> A A T

-,llour to start dlohyment, using the 2.4-hr clock.

4 1-- 1) LAPANT I-NC I
I Atl in hours , normaliv :ero

3t-tI) 1 At'), in hour "s*

62 -63 A in hou rs*

65 -6o I At 4 , in hours*

vilpha hptut Card. This c-trd pruvides nceded sets of alphabetic characters so

the prog-ran can cc o.,sii, bsequent control xN ords.

ol',uoms i./I/A (tent>

2- 4 , . JAN F1B MAR APR MAY JIN JUL AUG SEP OCT
NOV DFC

5i-55 A NEWSM

j A TOPINEXTNEW

7 o-73 A NA V II

*Th(' program requires four "time -to-implant-a-buo ' values. The base tine, T,

is specified on the SHIP card. The four values t to t I that are used are computed as
follows:

t T ,At t -t, At
1 1 3;

t2  tI *At, t. t At
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Ship Speed-Cost (SPCST) Card. The cost per n. mi.stearned by a ship and a

maintenance cost to be added to the basic ship sea-day cost must be input for each ship

size (buoy capacity) and speed. This is done by the SPCST card.

Columns F/I/A Contents

1-5 A SPCST

7-10 F Ship Speed

12-13 I First buoy capacity

16-18 I Daily additive cost to the basic ship sea-day cost

for ship of this speed and buoy capacity.

20-24 F Cost per n. mi.steamned

26-27 1 Next buoy capacity

29-32 1 Daily additive cost to the basic ship sea-day cob
for ship of this speed and buoy-carrying capacity.

34-38 F Cost n'r n. mi. steamed.

40-41 [ Next buoy capacity.

43-16 1 Daily additive cost to the basic ship sea-day cost
foi' ship of this speed and buoy-carrying capacity.

48-52 7 Cost per n. mi.steamed.

54-55 I Next buoy capacity.

57-60 1 Daily additive cost to the basic ship sea-day cost
for ship of this speed and buoy-carrying capacity.

62-66 F Cost per n. mi. steamed.

68-69 1 Last buoy c pacity.

71-74 1 Daily additive cost to the basic ship sea-day cost
for ship of this speed and buoy-carrying capacity.

76-480 F Cost per n. mi.steamed.

There must be 8 of the above cards, one for each ship speed to be used. If less than

8 speeds are of interest, the last valid SPCST card can be repealed to complete the

set of 8.

The SPCST cards define the possible ship speeds and buoy.-Carrying capacities

that can be used during the run. The buoy-carrying capacity punched on the SHIP card

must match a buoy-carrying capacity entered on the SPCST cards.
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Run Number Card. This card contains a run number and date by which the

output pages can be collected and identified. It also contains an ,option to suppress

the printing of the results for individual ship speeds.

Columns F/IlA Contents

1-3 1 Run Number

5-6 1 Day of the run

S-lO A Month of the run

12-13 1 Year of the run

14-72 A These columns must be left blank

73 1 Print option code,* ship speed I

4 1 Print option code,* ship speed 2

75 I Print option code,* ship speed 3

76 1 Print option code,* ship speed 4

7 I Print option code,* ship speed 5

7T I Print option code,* ship speed 6

79 I Print option code,* ship speed 7

so I Print option code,* ship .peed 8

The run number is automatically incremented for certain processing cycles.

Heading Cards. There are two heading cards input ..,j printed at the top of

each output page. The tormat of both of the cards is:

Columns F/I/A Contents

1-65 A Any set of alphanumerics

66-st0 A B lank

*Print option code.

1 D)o not print calculations

blank Iirint calculations for that ship speed.
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PORT Card. This card specifies the port location for the deployment ship. All

cruises will begin and end at this port location.

Columns F/I/A Contei s

1-4 A PORT

8-9 1 A consistent port/depot number.

15-26 A Port name.

29-32 F Port latitude to the nearest tenth of a degree.

33 A N or S for port latitude

35-:39 F Port longitude to the nc rest tenth of a degree.

40 A E or W for port longitude

42-43 1 Minimum days the ship must spend in port after

each cruise. (4)*

45-46 1 The maximum days a ship can spend in port after
each cruise. (10)*

46-4u I The average number of days per year that the
ship will not be available to implant buoys,

ncrmally the time the ship is in port for major
overb-il. (30)*

DEPOT Card. rhis card tells the program where it is to on-load buoys. The

depot location does not have to be the same as the port. If thc two are the same, the

port nur her and the depot number 'columns 8-9) must be identical,

Columns F/IA Contents

1-5 A DE POT

8-9 1 A consistent port/depot number

15-26 A Depot name

29-32 F Detot latitude to the nearest tenth of a degree.

33 A N or S I,.r depot latitude

35-39 F )epot longitude to the nearv'st tenth of a (egree.

40 A E or W lor de)ot longitude.

*Built-in constart.
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StiPl Card. The ship card conta~ins the ship constants to be used for a processing

cycle. Although there are many constants (dined on the can , it is possible to use the

program's automatic assignment of values and not include a value for all items. To

u& a built-in constant value, simply leave that field blank. The value used will

he the value sho~.n in the parenthesis following the description of the variable.

Columns F/ I/ A Contents

1-4 A SHIP

9_20 A User preferred ship name or identification.

23 1 0 = 1)o not print cruise summary page
I I Do print cruaise summary patge

(blank = do not print)

:33-8 1.I Ship ma.,mum buoy carrying capacity\. There
is no built-in value for this field.

368 I3 Desired total number of sea--days per cruise. (30)

319 -40 I Maximuni allowed sea-days per cruise. (99)

42-_43 I Thc mninimium time required to implant a buoy.
This is the time T used with entires on the DEPLOY
c ontrol card. (12)

F5T Ov, rail safety' factor used to multiply the minimum
timev and cost comlputiations, (1.33)

5;-) - The fraction ot ai ship sea -aa cost that is to be
usked ats the sh port ,dav cost. k0.94)

60 -64 1 Minini~an ha se co)st , in dollars-, for a ship
sea -dhiv. (2000)

6- T (Iecn base cost, in dolliars , for at ship sea -(ay.
(i000)

712-76 1 Mla \imni base cost, in dol lares, for at ship sea-daly.

The ship l)O c ~\igcapacity' inl c')ILuIIIIS :33 miI lUst riatch one o- thle buoy -cai rr ing

capac IFIIcsnLuded on the S1P 251 ca rds:



Buoy Cost (COST) Card. The costs associated %itb the buoy hardware are

specified on this card.

C olumns F/VA Contents

1-4 A COST

7-12 1 Buoy hardware cost except for subsurface sensors
and mooring. (15t000)

15-19 1 Cost to[ each buoy subsuract. sensor package,
(700("

22-26 I Cost for mooring per 1000 ft. (1750)

30-33 F Mooring scc)w, . (1.00)

BUOY Card. The location of each buoy to be deployed is input via a BUOY card,

Columns F/I/A Contents

1-4 A B UOY

6-9 A Buoy identification characters.

23-26 F Buoy latitude to the nearest tenth of a degree.

27 A N or S for the latitude.

29-33 F Buoy longitude to the nearest tenth of a degre(.

34 A F or W for the longitude.

36-40 1 Water depth in feet or meters.

41 A Units code for depth vaiae in coliumns 36-40.

M = depth in meters
blank z depth in feet

43-48 1 Buoy hardware cost to override the cost on the
COST card for this buoy. (it blank, cost is taken

from the COST card,)
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NavIgation ( ieei< Point (NAy P) Card. it is somnetime~s desirable to have the

deployrncrt prUogram sail to cceim navigation check points. These are necess~try to

have the deploymnft ship sail arlounld .slands ano peninsulas, since distdflces are corn -

put I on i great ci rcle tst raight. line) basis. These navigation check points are input

its tfolows";:

C lumnsf F/ 1, Contents

I- NAVI)

6 - ) A P oint ientifica tion.

23-6 F Latitudte to the lea rest tenth (A a degree.

A N or S tor the latitude,

29 -i8 F Longitude to the' ned rest tenith 01 i dleg ree.

'14 A rW tor thec longitudch

A Av i1;1,hl1 'Lt toe eunMtits

LOA C.\ I) ( . This 'arid specti :'s the neu r'i ot hU o.% s to he (leployed per ( ru se

No entrl ()oIt the L~O.'A card cian e \(etd the ship jo, -ca:rry ing c apac ity given on the

S I I' .C .)I lis I . C o nltIitS ,

s~l10c Nuinh' of hutoi4\S, top bc d:'j:I:\ed on the: Lsen kius .

I' 19 1 t 1UILt 'du~(a :l-C-,i F\ to 111CIU~dt' the loaIds ilf

UI) to tfY t-tiis'

~~~~ ~eW ili t , [ tt -gv 1ils 1,)I,' or 1nioi'e t'uis( A.It isI,, 's. I' o iuI''I sc

I' A I) '. i'd. ''lu 'joumd Ft )API (A k id ocs lot h-vye ie 11,1111 plnched ('n the( e' Irid hut

us )I) 11ieldS Of 3 COlumnsJ- (.(') tie tis i(11ko ! 5t $11 ini 1Im II df l I sesot 1eild

tNotc: thce \\ i 1way Ie h Link !bi d 1ii iftt:i the List e ruis, loid. Tihis i-, Mi.

no ;c~wOLink) ii i'd must 1w weld ,1 thev re ti:'\,lctlN 2. riss

3t 1



Navigation Points Per Cruise (NPPC) Card . The number of navigation points

that must be used for each cruise are specified on this cai-d. There miust be An entry

on this card(sh for each cruise specificd on the LOAD card.

C olumns F/ I/ A C ontentt s

1-4 A N 1 1C

6-7 1 Number ot navigation points for the tirst cruise,

93-10 1 Numbher oi navigation points t4 thc second ciiise.

12 -13 
1

15 96 C ontinueid as necessa r.% to Ink lade the I irst 25

11 all of the navigation points ior each c rulse can not be, included on a sing lc ,-d(

(i .e., over 25 cruises), a second N PPC car,! is punchcd tin the same format as the Lirst.

StopBuoyLnpu (STP) Crd.A comb5ined total of up to 2oo1 buu os an1d nlavigationl

cards can be input at one time. Hov,,vver, since the number ot cards input is not fixed

or* Specified, it is ncces sa rv btoIlag the t Id ot thte B1I OYirnd A VP k-11rds %%ith the

tolibowmig control card.

Columns i', V A C onFtenlts

1-20 A s-roi) m1UY/i,;:vi

Deplymet Orer ORIIR CrdThe, ltnv.d 1v1% Avigtin polnt cat-J a r,4 stofr

in ant internal array in) the orlior II 1. Itoh thev Arc reaid. Norm'alkv tisI, orde- i, It -skill

on the identific ation in c o)lunns U -9 )I the c a rds. h lutde 1n i h the %, Se 1 ) t 4e to

be deploved genera lly bears nio 'e sembi C nc e to thes Se oltitic at ion noml e rs Tnc re! \)rt''

ORDER cairds arc USen to Specit\N tile order ill %%hio-1 the it"' : 1irt to iw dcpl'X(d.

Columnils v/ L/,.\Cttt

1- 3 A )DF R

I The ipu seq 1ne o h4e! Ot tt tll uo A rd 0r

naviga.tion 14 mt card that "; to hV uIsed f 1 r St

9-11 'rt ir-put setne n fiwr1 ot ut i o a d&r

lli, igatln point catrd ,1it is, to 1w- asttl se( on,



Columns F/I/A Contents

12-14 1 Third input sequence number, etc.

15-17 I
18-20 I Continued as necessary to specify up to 25 BUOY
21-23 1 and/or NAVP cards input sequence numbers.

78-80

If all BUOY/NAVP cards to be used can not be included on one card, additional ORDER

cards are prepared, in the same format, until all points have been specified. Note that

a single BUOY or NAVP card can be used as many thnes )s desired.

Next Ship (NEXT) Card. Normally, a set ,of buoys is deployed using a series of

ships, each with a different buoy-carrying capacity. The NEXT ship card is used to

indicate that the array of BUOY and NAVP data are to be deployed by a different ship.

Columns F/I/A Contents

1-9 A NEXT SHIP

This card can also be used to indicate just a change in deployment order; however, the

deployment ship characteristics must be restated.

New Buoys (NEW) Card. When all deployments on a set of BUOY/NAVP cards

have been completed, it is possible to read in another set of cards and repeat the same

cycle. This is indicated by the following card.

Columns F/I/A Contents

1-9 A NEW BUOYS

THE END Card. The following card signals the end of all input data.

Columns F/I/A Contents

1-12 A THE END
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2.1.2 Data Deck Preparation

Data cards for the deployment model program are prepared from a specified

buoy deployment strategy. Generally, the BUOY and NAVP cards are prepared to

conform to a desired buoy network configuration, from some form of a buoy location,

or cruise map. The ORDER in which the buoys are to be deployed is determined, which

also defines the LOAD per cruise and the navigation points per cruise (NPPC). The

various ship characteristics are defined and punched for the SHIP card. These cards,

combined with the general information and control cards, make up the data deck.

The data cards are read in the order given in Table 2-1. A complete set of each

type of data card is read to initiate the program and process a set of data for one ship.

After the STOP BUOYS card there must be an option control card. If another ship Is

to be used, a NEXT SHIP card is followed by the four cards SHIP, LOAD, NPPC and

ORDER to define the next deployment strategy. This same sequence is used in just

the order in which the buoys are to be deployed is to be changed. When all ship and

order strategies have been completed on a set of BUOY and NAVP cards, a new set of

these data can be input by giving a NEW BUOYS card, which is followed by the series

of cards shown in the last column In Table 2-1.

As can be seen from Table 2-1, the starting deployment date and the hours-to-

Implant-a-buoy increments input on the DEPLOY card are used for all cycles for that

computer run. The ship operation costs input on the 8 SPCST cards are input once

and also used for all computations in the run.

The run number is automatically increased by one each time a NEXT SHIP card

is read. A new run card Is input if new buoys are to be used and thus an opportunity

to input a new run number.

The use of NAVP cards is optional. These cards, when included, follow the last

BUOY card and precede the STOP BUOYS card. Even if NAVP cards are not used,

the right number of (blank) NPPC cards must still be included.

It is not necessary to use all input BUOY and NAVP cards on each ship cycle.

A listing of the data card deck used to generate Figs. 1-1 through 1-5 is presented

as Appendix C.
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TABLE 2-1

INPUT SEQUENCE FOR REQUIRED DATA CARDS

Card Short For First To Change Ship Input New
Name Ship Processing and/or Dplymt. Order Buoys

DEPLOY - Yes

Alpha Yes

SPCST Yes
(8 cards)

Run Yes Yes

Heading Yes Yes
(Line 1) I
Heading Yes Yes
(Line 2)IPORT Yes Yes

DEPOT Yes I Yes

SHIP Yes Yes Yes

LOAD Yes Yes jYes
NPPC Yes Yes Yes

ORDER Yes I Yes Yes

COST Yes j Yes

BUOY Yes j Yes

NAVP Yes Yes
(Optional)

STOP Yes I _es

1 of the next 3 option cards must follow each cycle

NEXT SHIP if yes, then - - -

or I
NEW BUOYS if yes,then - -. .-

or
THE END if yes, the program terminates
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2.1.3 Pr1grm nput Restric tns

A reasonable linA4 ;as necessary on the number of cards of one type that can be

input within a processing cycle. These limits, and in some cases the mandatory number,

Ire as follows:

(1) The maximum numbe, of different times-to-implant-a-buov is 4.

(2) The maximum ard mandatory number of ship speeds -s S.

(3) The maximum number of different ship bu>v-carrving

capacities is 5.

(4) The maximum and mandator" number of ports is 1.

(5) Tht maximum and mandatory number of depots is . If th-e port

and depot are the same, their respective identification nurrbers must be

the same,

i,6) The maximum number of basic ship sea-day costs is 3.

(7', The maximum number of c ,,ruises per ship is 50.

(8) The maximum total number of BUOY cards -Aus NAVP cards

is 200 per STOP BUOY card.

(9) The maximurn total number of buoN locations plus navigation

points used per ship; cycle is 300, For example, if there are 180 BUOY

cards and 10 NAVP cards, this is less than 200 and satisfies limit (8).

The 10 differeiit navigation points, however, can be used only up to 120

times since the total n,imber of points used (180 - 120! cannot exceed 300.

2.1. P r(gyam Ope rati on

2 1.4.1 E. (uqpment Reqyiiredi

The program is written in FORTRAN IV and was developed and tested using the

IMM 360,,40 Disk Operating System. A compilation of the progi am requires about

7 nonutes. The program uses about 49,000 ytes of storage and r'quires a central

protessor, a rardi reader and an outp)ut printer to be run.

2.1.4.2 Error Message and Aborts

The pr,.,grr, has two programme(' error messages. If the nu.rnber of sea lays

for a cruise ex Ceeds the maximum value input on the SHilI card, the messag,

EXCEEDED MAX4 NBRI OF SEKA DAYS TO IMPLANT BUOY aaxx
REORDER BUOYS AND DO ANtH)IE R DI,'Pl.()YMFNT

i !(;



is .utput. N here iax.x is an input BtUOY card identification. Follo-wing this message,

the pr ogram aborts. The tthe r e rror mess,,ge,

COST VALUES NOT IN COST T-MbLE F01' SHIP BUOY CAPAVITY ii,
CiiECF iNPuTr CARDS A-ND TRY AGAIN

occurs if the -ship hbou)_ -cairr.1ing capacitx on the SHIP card does not match with a ship

buov-carrvln T' capalcitv on the SPCST cards. Further processing is also aborted if

this -,CCU-s.

The progrzam will nabort if the data cards are improperly punchelk. An abort wIll

:iiso occur if the data deck card sequence is bad and causes the programn to attempt to

read -, data fiel- tat is not compatible xith the card being read.Tolcttestps

of e-ror ,.rev, ew the last satisfactorv cycle of data. The error is usually obvious as

the ahort~nr. poinlt is indicated hv the termination of the printed output.

2.1 .4.3 Recovery Procedures

There ire no reCOelVi po(intLs in, the program. When an abort does occur, recovery

is neconpli shed b eurting the processing cvcle at. or prior to. the point where th-

error occurrVed.

21 .4.4 - Runnin _Time

The por.rm operaites (m. the 111M 3GO 40) systemn at essentialty the speed of the

pinter. Si-ce the mininmum output 1).5 sib'- is-

Constants Pagi~e,

1 BUoMs P ge,

I S WflDc pi 'VIIllt SU111ni- VP)g An~d

1)(epJl it T( t Sun11111a r P-V'

hie milHilL mu cnnling tieis a bout 3t) seconds regardless of the number of buovs to

he deplI wc I. On lv ai small a dd it im onIti me (of the orider1 of five seconos) is required

to read( in thle data cards and do) the computa ti ens,

2L. ].:" iEr i'r Checking l-1ed e

it is som-etimes neo:'issarcv to inpu)Lt a Ia i'ge a1111o,1n) of data to the program. Even

after personnel aire experienced in prepI ring the data and the progra m, the possibility

of ;in erl ) cannot he~ rea soiiiilv di sca rilei until1 the _.ita and results have heen
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carefully checked. Experience with the program has indicated the following procedures

can help reduce the number of bad computer runs.

(a) Develop a file of cnrrectly punched standard cards, such as

fflP. PORT, DEPOT, etc. Use these cards as much as possible to avoid

errors when punching new cards.

(b) Obtain a simple card listing of the data deck when it is considered

complete and ready. Use this listing and Table 2-1 to validate the sequence

of the data caras.

(c) From the listing made in (b), check the order the buo-ys are to

be deployed against the cruises planned for each ship. At the same time.

check the LOAD, NPPC and ORDER cards for the right total number of

entries. The number of entries on the order cards must equal the sum

of the values on the LOAD and NPPC cards.

(d) Use the listirig to verify, the correct punching of ihe BUOY cards

Be sure the BUOY cards are in the order desired. Check the latitude,

longitude and depths on the BUOY cards for obvious errors; be sur'e M

follows those depths given in meters. Verify the positions cut on the

NAVP cards.

After the run has been made, it is desirable to review the results prior to

deliver to the user. The following steps are suggested as part of this review.

(ao Values on the constants page should be verified as those values

,esired for the run.

(b) The list of buoys in the order they -re deployed should be scanned.

Investigate large changes in latitude and/or longtitude between successive

bucys if they do not occur between the end of one cruise and the start of the

next. This order can also be verified against the plann I cruise map for

that ship. Be sure the total number of buoys to be deployed is as planned.

Note sit navigation points do not appear on this list.

(c) Review the Cruise Summary Pages for strange distances between

successive points. Navigation points are listed with this output. Be sure

ea h cruise begins and ends as planned.
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(d) The System Deployment Summary Page is used tu compare one

cruise against the other. Normally, the distance traveled per cruise

should be roughly the same. if one cruise is unusually longer or shorter

then the others, determine if it was correct. as suggested in (b) and (c)

above.

(e) The Deployment Test Summary Pages contain the ship speeds,

ship operating costs constants and the four values used as the times to

implant a buoy. Validate these constants and check results for reason-

ableness.

Additional error recovery procedures are presented in Section 2.!.4.3,

2.:< r~c ,1r n- , Maintenance, andi R eplae ment- Cost Model Computer Program

2.2.1 Introduction

This cost model reads a .cck of buoy component data cards that contain the

name, number of units, expected lifetime, initial cost, and salvage value for each

hardware item to be considered. From these data, the program computes, for each

iten,

Initial Procurement Cost (item cost) x (number of items), (2-1)

(Int. Proc. Cost) -__(Sala gegg Tlul , (2 :-

Replacement Cost Year nko £p9ti me(

Maintenance Cost Year - 0.5 (Replacement Cost/Year), and (2-3)

(Number of units oitheitemj , (2-4)
No. of Replacements 'Year (tk) (Item lifetime)

The input factor k in Eqs. (2-2) and (2-4) make,- it possible to recycie through a deck

of items and compute new values by changing the lifetime of each item by a constant

percentage.
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2,2.2 Input Cards

All data values are to be adjusted to the right so that the right-most digit falls

into the right-most column of the data iield for the variable. An F, I or A is given for

each variable to define the format code of the data as follows:

F - Data are in floating point and require a decimal point.

I = )ata are integers and without a decimal point.

A = Data are alphanumeric characters.

Data in capital letters in the "Contents" column mean thcse exact ,acters are to

be punched on the input card

Card I-Option Control Card. The first card in the data card deck must be as

follows:

Columns Contents

1-12 STOPRECYCHAN

This provides the input necessary to detect subsequt..t program control woids.

C _ syd_m Sei The next card defines the number of buoys

for which to compute costs and the lifetime adjusting factor k for Eqs, (2-2) and (Z-4).

Columns F/I A Contents

1-12 A REPLACEMENTS

14-16 I Number of buoys for which to compute costs

18-22 A BUOYS

25-41 F LIFETIME FACTORS

43-45 F Lifetime modifying factor k. (If blank, k 1.0)

Card 3-Run Card. This card identifics the run with i run number and date.

Columns F/I/A Contents

1-4 A HUN

5-6 A Ran number

12-20 A Day-month-year
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Card 4 and 5-Title Cards. Two alphanumeric cards are input to describe the

run.

Columns F/I/A Contents

1 -64 A Any alphanumeric characters

Card] 6--Item Data. This is the card usedI to input the pertinent data about each

hardware item.

Columns F/1 1 A Contents

1-16 A Item Name

"1-4 I Number of items */buov. if blank, the number of
ILuovs in the system from card 2 is automatically
insei>9d here.

25-29 F Expected item lifetime in years

32-39 F Cost of an item i~n dollars

-247 F Salvage value in dollars

One (if these cards is prepared for each hardware item included in the system. The

maxi mum allowed number of these item cards is 50.

Caird 7- Erd-of-Itenis Ca rd. The following control card must follow the last item

Calrd:

Columns Contents

- 171 STOP IT FM CARDS'

Card Ra- ~to ecy cle C:1d. Toi ie th( li fe timie of the items, the following

ca1rd is Used:

( olumins C ontents

'Thi s car Ill ust then be followe' byv ca rds 2, :111 5 u



Card 8-Option: Change Item Cards. This card Is used to change the contents

of the item deck, and is used in place of card 8a.

Columns Contents

1-17 CHANGE ITEM CARDS

Cards 9, 6, 2, 3, 4 and 5 must then immediately folov' this card.

Card Ec-Oticn: End Run. The following card is used to terminate the computer

run.

Columns Cont' its

1-7 THE END

Card 9-1tem Modification Control Card. This card is used in conjunction with

card 9b to specify changes to the previous item card deck. The format of this card is:

Columns F// Contents

1-2 1 Numler of item cards z.o be changed

4-5 1 Sequential number of the first item card to be
changed

7-8 Sequential number of the second item card to be
changed

78-80 1 Sequential number of the 26th item card to be
changed

If more card caanges are needed, continue the sequential numbers on another card,

starting in columns 2 and 3. Fo.iowin the k t card 9 must be the number of new item

cards (card 6) that is specified in columns I and 2 of the first card 9. These modifying

item cards must contain a number in columns 21-24 as the automatic number insertion

feature is not available at this point in the program. The car' -.nmediately fol!o ing

the last new item card must be an option control card 8a, Sh, or Sc. (Note: The

original total numbei of item cards must remain constant through all change cycles.)

The datni deck used to produce Fig. 1-6 is presented as Appcndix D.
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2.2.3 Information and Expected ()utput

The complete prograrn and data. deck are assembled as specified for a normal

FORTRAN IN' input deck. The data cards must be in the orde. specified in the pre-

ceding section,

ot 1 "'t from the program is one page per cost computation cycle. The program

requires a c ,tra, processor, card reader, and printer. The program operates at

printer speed. thUs ruejuires about f :ir seconds per complete computation cycle.

Thleije are n,- program err-or or diagnostic messages. An output data error widl

t due to e~t~ter improper pu,.ncning of the cards or in sequencing the data cards.

Rec ? *v from the.,e 'rrors is accomplished by correcting the data and rerunning the

-'ogra- from the last appropriate valid data cy. Lkt.

2.3 -DP 1')-Yefa- Financial Plan Programn

2 3.1 lntr )duction

Ti's program 1- a meins of assigning the timev-phiased funded line items ;n I

TDP o apph-iable u, er- dei.ned categories, This ir orm'ttion is- input to the program

by. meains of cards that are of th ee possible "Ievt Is" of i niormation. These levels

a: 1) a ma ri activity, 12 a suba, an ti3 1) .hue itemns u.:Je a s'1 a ctix

Thi d1:01 structure is,, illust rated ni Fig . A .s Ihe data cairds arme read. they are

collecte'd under' thei aprp at he:(iiugs a nil the ,()st inltrl-atio al locatedi to thle

(lesii~nated caitue:Toies Whenl all iput data haxe bevin r-)d the accumlulated totals for

t':iet categot\ . re li ted hy qua I1tVIe rla-i yea nV totals, for' the I 0-yeaor period .

2.3' Input l)a ta (7;j rds

Prior to thle uise of thle progvi ni, it Is t.ts yto StruICmr1e the TDPl dataI mu1ch

ajs outlined in Fig. 2- 1. .)n' thli hais been 1 -1mh h~ the ka tegories definled,

tie lata I':Irils :11e cat and inlpt esseittia 11' a:, il lust rated ',Fig. 2 1

The difflerentl tvros of input ctards to thle p; vi re defined inI Table :' Note

_It ill null", 'I-s in -it ~Irv m itlit :I decimal~l polit an1d a ic tiIadjus-ted w ithin aI data

field ', hu %-alues [(I, sta rting2. and ending inonthis on crdi 10 is, ha s-'d oin :1 2011 mnth

pro.the remore . thek firnst mlonith InI the svcond veall is injumt aIs in m TI 13, the ls

mItI(th of the tenth year is mionth 1") ot'



Cat ur

Major Activity A

User Defi!.,d

Subactivity a -

Uine Ite rn-I---.

Line Iterr-2

Line Itern-3 -

etc.

Subactivity b 37

Line Ite-I /

Line Itern-2

etc.

Major Activity B1

subactivitY al

Line Item-2

etc.

Su: activitN 1)

IL ie Ite mn- I

etc.

etc

Fig>- .Scheniatic iliostirAtin ofth O eW icsi ltc the p i mril,

vaii s levels and typ~e of data



TABLE 2~-2

FORMAT 01" THE INPUT CARDS TO
THE TDP1 10-YEAR I7ANCIAI. PLAN PIKX;RAM

Card mn L o- ,nterits

I 1-5 Total numbers of categories

1C Code a s folAlows
blank liar graph for quarterly totals

I Bar graph for yearlNv total

2 1-OA categ,'ory title

3 1-5 Nuviher (of major activities

4 1-8i) A ma ior. activ ity title

5 1-5 Noinhe r ()f s ,uhacti~itiC 5 inl a major1 activity

G 1-So A -iibactj% itv title

7 This carid con~~ins the cost a Ilocati on c odes to infdica te to which
category the line items w~ithin the suhaoti\ ty arie to be applied.

Code as follo\% 5

CDo not allocate the line, i term in thlis subaqctiv its to thte tegory

.\Allcte aill the Ii ne item.- in the subactivitv to the category

2 ('ode foi- k>itcgo ry 1

4Code lrcit~ i' 2

Nune n~t' f tIme itei-,fl it) the 5Ubd('ctivitv

11, 1-12 DI 1hl t-- iindcd'ifr tirt i t nimth of s pcnding

1:-2- 1)tlll:i I'-' !undcd I' st-t',mnd month (of s e dn

*See tte\t icoml iniiC(d next
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TABLE 2-2 (Continued)

Card j Columns Contents

11* 25-36 Dollars funded for third month of spending
37-48 Dollars funded for fourth month of spending

49-60 Dollars funded for fifth month of spending

61-72 Dollars funded for sixth month of spending

11a* 1-12 Dollars funded for seventh month of spending

61-72 Dollars funded for twelfth month of
spending

1b* 1-12 Dollars funded for thirteenth month of spending

*See text.

The funding schedule for aline item canbe input in one of two modes. The first

is to specify a total amount that is to be spent over a fixed period. In this mode, the

program divides the total into equal amounts that are assigned to each month in the

period. The other method of scheduling funds is to input the amount to be spent for

each individual month. This approach requires the use of the optional cards 11, 11a,

1lb, etc. Note, however, that if individual monthly amounts are to be used, the dollar

value on card 10 must be zero and there must be enough cards 11, 1 la, I lb, etc. to

include the amount for each month indicated on the card 10.

Table 2-3 is an outline of a data deck showing the order and required quantity

for each card listed in Table 2-2. Notice how the values punched on certain cards

determine how many of another type of card must be input. Appendix n' is a listing of

the data card deck used to generate Fig. 1-7 through 1-9.
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TABLE 2-3
ORDER AND NUMBL: OF REQUIRED INPUT CARDS

Card No. from Required No. Card Description

Table 2-2 of Cards

1 Number of categories, Nc

Nc  Category titles

2

3 1 Number of major activities, Na

4 1 Major activity title

5 1 Number of subactivities, N.

6 1 Subactivity title

7 1 Costs allocation card

8 Number of line-items Ni in this
subactivity

9

11*

Line item description and fund-
Ni Sets ing schedule

9
10
11* •

6 to 11 repeated N. times

4 to 11 repeated Na times, including

required subactivity cycles

*Optional.
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2.3.3 Additional Information

2.3.3. Prograr Limitation

The September 1968 version of this program will accept up to 27 categories.

If a value over 27 is punched on card 1 the result will be a bad prcgram run and probably

an aort.

2.3.3.2 Error Messages, Aborts and Recovery

There are no programmed error messages or aborts. The only logical abort

occurs if the data cards are mispunched or the data deck is improperly sequenced.

These errors result in a normal FORTRAN syst( . abort.

There are n,) recovery points built into the program. If errors do occur, the

program and data should be completely re-run.

2.3.3.3 Equipment Rk ,ired and Running Time

The program requires a central processor, a card reader and an output printer.

The program processes the input data essentially as fast as it is read and is therefore

limited by the speed of the output. Since there are two pages of output per subactivity,

a rough estimate of the running time, in seconds, is 6 times the total number of sub-

activities specified.

Section 3.3 presents additional details on the program, primarily for a maintenance

programmer.
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3.0 Mi TENANCE PROGRAMMER MANUAL

3.1 Integrated Buoy Deployment Cost Model*

3.1.1 Introduction

The purpose of the buoy deployment program is to compute the distance, time

and cost required to deploy a given set of buoys from a port and depot. A great circle

subroutine computes the distance between the given latitude-longitude points. The pro-
gram computes the time required to travel this distance for the ship speeds that are

specified. From these computed travel times, and other factors, various cost computa-

tions are made to determine the time and total aeployment costs for each ship speed

specified. A clock subroutine is used throughout to record the beginning and ending date
for each cruise and the date each buoy is implanted. Another subroutine computes the

individual and total system hardware cost for all the buoys deployed.

3.1.2 Verbal Flow

Figure 3-1 is a macro flow diagram of the deployment program and should be
used in conjunction with the verbal flow that follows. For greater program details, the

reader should refer to the program compilation listing in Appendix F and the micro

flow diagrams in Apnendix G. The program source deck is Appendix H.

Initial input data are read from the DEPLOY card through the COST card (see

Table 2-1). The counters to be used in subroutine CLOCK are set to the starting time
on the DEPLOY card. A search is made of thf ship operating cost table to find the cost

values corresponding to size of ship being used. All deployment counters and constants
are set and an output page is printed containing the constants to be used.

BUOY and NAVP cards containing latitude-longitude locations are read and stored f
in the order in which they are read. A STOP card signals the end of these input cards

which are then sorted into the deployment order specified on the ORDER cards. Sub-

routine SUBSNR is called to compute the number and cost of the subsurface sensors

required and the cost of mooring for each buoy location. Total and average values are

also computed for buoy hardware cost, length of mooring required, and subsurface
sensors required. The data buoy hardware cost and deployment order page is printed

upon return from SUBSNR.

* This computer proram was coded, checked out, and maintained by Bernard J.
Erickson.
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Subroutine GRTCRL is called once to comput-,, all the required distances. A

distance is computed from the port to each buoy location and the distance between suc-

cessive buoy location in the order deployed. If the buoy depot and the port are not the

same, the distance between the port and the depot and from the depot to the first buoy

deployed on a cruise is also computed.

The first cruise load value is taken from the LOAD card and cruise counters are

initialized. The time to deploy a buoy is the time to travel to the buoy location plus the

time at the location to implant the buoy. A test is made to determine if the time to

deploy the next buoy plus the time required for the ship to return to port exceeds the

desired number of days at sea per cruise. If this value is exceeded, a message is

printed out but the deployment continues. If the time to deploy the next buoy and return

to port exceeds the maximum number of days at %ea per cruise, a message is printed

out to this effect and all further deployment is terminated. Subroutine CLOCK is called

and given the time required to deploy the last buoy. If the cruise is not completed, the

next buoy is deployed and the complete procedure is repeated.

When the last buoy for a cruise has been deployed, the ship returns to port and
the date is recorded by CLOCK. The total cruise days, port days, and cruise costs are

computed. The in-port time is recorded by CLOCK and a cruise summary is output,

if that option has been set, If more buoys remain to be deployed, the next load of buoys

is determined, completed cruise totals are saved, and the cruise counters set for the

next cruise. Program control now goes back to the deployment procedure described in

the previous paragraph.

When all buoys have been deployed, appropriate totals are computed. A Cruise

System Deployment Summary Page is printed that describes the individual cruises and

presents the total deployment cost computations. A series of calculations are made to

process the eight different ship speeds for four different buoy implan*!ng times and for

three different base costs per sea-day. The results of these computations are printed

on three Test Summary Pages, one for each base cost used.

An option card is read and checked to determine if the NEXT ship is to be used,

NEW buoys are to be deployed or if the machine run is finished. If the NEXT ship

option is to be exercised, necessary SHIP, LOAD, NPPC, and ORDER cards are read

and the deployment procedures are repeated. If NEW buoys are to be input, a check is
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made to determine if previous results arc to be graphed. If graph is requested, sub-

routine GRAPH is called and selected computations are presented in graphical form

(for diagnostic purposes only), Upon completion of GRAPH, clock counters are set to

the start time and the program returns to read a new set of cards, starting with the run

card. All tests and deployment procedures are repeated for the new buoy data read.

When all input data have been processed, a check is made to determine if the

last computed results are to be graphed. If graph is requested, subroutine GRAPH is

called as before. Upon completion of GRAPH, subroutine EXIT is called and the machine

run is terminated.

3.1.3 Deploymeit Subroutines

Subsurface Sensors (SUBSNR). The call to this subroutine contains location,

depth, hardware unit costs and note of whether the location is for a BUOY or NAVP

card. The output of SUBSNR to the main program is the number of subsurface sensor

packages required per buoy, the total hardware cost for each buoy, the total number of

subsurface sensors required and the total ler ,. a of mooring needed for all buoys,

The number of subsurface sensors required is determined by comparing the buoy

depth, in feet, with the depths listed in Table 3-1, A search is made through Table 3-1

for each buoy location depth, until the depth equals one of ie levels or falls between

two adjacent levels. If the depth equals a level exactly, the number of sensors required

is equal to the level number given in Table 3-1. If the depth falls between two levels,

the number of sensors is equal to the lower level number if the difference between the

depth and the lower level is equal to or greater than 0.3 of the difference between the

two adjacent levels. If the depth exceeds level 20, (16,405 ft) the number of subsurface

sensors is set at 20.

The cost of subsurface sensors per location is the number required times the

unit cost of a sensor. Cost of mooring is the location depth times the cost of mooring

times the mooring scope. Total buoy hardware cost L2 basic buoy cost plus the cost of

the s,.asors and the cost of the mooring. Total hardware cost for all buoys being

deployed is the sum of the individual buoy costs.

If the latitude-longitude location is for a NAVP card, the above procedures are

skipped and the next input location is tested until another BUOY card Is found or the

complete list of inputs has been tested.
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TABLE 3-1
DEPTHS AT WHICH SUBSURFACE SENSORS

ARE REQUIRED

Level Depth Level Depth
no. ft no. ft

1 0 11 1312

2 33 12 1641

3 66 13 1969

4 98 14 2625

5 164 15 3281

6 246 16 4922

7 328 17 6562

8 492 18 9843

9 656 19 13124

10 984 20 16405

Date-Time Clock (CLOCK). Subroutine CLOCK receives a ime input from the

main program utch may be in :lours, days or months. CLOCK maintains a 24-hour

day counter, 30-day month counter, and a 12-month year counter. CLOCK is set witi

the Initial starting deployment hour, day, month, year obtained from the DEPLOY card.

When the hour counter equals 24, hour -- 0 and day day + 1. When the day

counter equals 31, day 1 and month = month + 1. When the month counter equals

13, month =1 and year year 4 1. A set of calendar month names are read in to

convert the month value into JAN, FEB, etc. for printed output.

An option to accumulate total days Is available In the CLOCK subroutine but is

not used since total days are maintained in the main deployment.

Great Circle (GRTCRL). Subroutine GRTCRL calculates the great circle

distance between points on the surface of the earth. These points are defined by their

latitude and longitude given to the nearest tenth of a degree. Prior to calling GRTCI I.,

however, all south latitudes and west, ngitudes are converted to negative values for

computational ease and consistency. Also, degrees and tenths are converted to radians

before any computations are made.
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The great circle distance between two locations is computed by:

cos a (sin b x sin c) 4 (cos b x cos c )e cos A) (3-1)

where a is the resulting great circle arc, b and c are the latitudes 'f the two inut

locations and A is the absolute value of the smallest difference in longitude between

the two points. The arctangent function is used to convert (cos a) into an angle in

radians by:

angle tan- 1 ([1 - (cos a) 2 ]/cos a) (3-2)

The angle is converted from radians to degrees and multiplied by 60.11031 to obtain

distance in International Nautical Miles. The output of GRTC RL is an array of port-

to-buoy and buoy-to-buoy distances for all points of interest.

GRAPH Diagnostic Subroutine. This subroutine was incorporated into the deploy-

ment program to aid in checking for input errors. The subroutine was never fully

checked out and it is not to be used for production runs, although the call to GRAPH

and a dummy subroutine are part of the final program. This paragraph is to

inform the maintenance programmer of this subroutine's existence in the program,

however, development or use of this subroutine must be the complete responsibility of

the maintenance programmer.

3.1.4 Input Card Format Statements

Table 3-' is a list of the FORTL-N format statements that are used to read in

the various data cards for the deployment program. A careful check of these formats

with the punching instructions given in Section 2.1.1 will show there are additional

items read from the run cai that are not included in the card or program description,

These additional inputs were used during program development to proluce summary

results that could be input to subroutine GRAPH. This feature was considered to be

only a developmental function and was not intended for routine use. However, it was

not removed from the program and could be refined by a maintenancc programmer if

there is a rieed for such summary output.
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rABLE 3-2
DEPLOYMENT INPUT CARDS FORTRAN FORMAT STATEMENTS

Card Name Format Statement

DEPLOY 16X, 12, A 4, 13, 4X, 12, 2 3X, 41:3

Alpha 12A4, 2X, 5AlI, 2X, 4A4

SPCST 815X, F5.1, 5 (F3.0, F5.0, F6.2)]

Run 213, A4, 13, 7X, 213, 9F5.1, IX, 811

Heading 2 (2 A4)

PORT 6X, 13, 5X. 3A4, F6.l1, Al1, F6.l1, A.1 3 F3.O0

DE POT 6X, 13, 5X, 3A4, F6.1, Al, F6.1, Al

SHIP 8X, 3A4, IS, 8X, 4F'3.0, 3F5.2, 3F6.0

COST 6X, F6.0, 2X, F5.0, 2X, F5.0 2X, F5.2

BUCY A4, IX, A4, l1X, F6.1, Al, F6.1, Al, 16, Al F7.0

NAVP

LOAD (1) 4X, 2513
(2) 2613

NPPC (1) 4.X, 25:-13
(2) 4X, 2513

STOP A4

ORDER 5X, 2513

NEXT A 4

NEW IA4i
THE END A
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3.2 Proureen, \ainennce I htmen-Co tModel Computer Program *

3.2.1 Program Flow

The logic for this program is shown in Fig. 3-2 and in the compilation listing4

presented as Appendix 1. After the identification and control cards have been read,

the program builds an arraY of the input component (itemn) cards. When all of these

have been read, the costs and numbers are computed for Eqs.(2- 2 ) to (2-5). Results are

output, the option card is -ead and ecntrol goes to the appropriate part of program. If

the item cards are to be changed, the previouslY stored ai raY is modified according to

the new input cards. When all changes have been made, the new;, values are com1puted

and the next option card is read.

There are no subroutines in this prog~ram.

The source deck for this program is presented as Appendix J.

3. 2 .2 Format Statements

The FORTRAN statements used to read each input card is shown in Table 3-3.

The card numbers in Table 3-3 are the sane as those used in Section 2.2.2. It mav be

noted that anY set of input control (charal-ters miav be iniput, as long as theY are also

used on the option cards. A mnatch for card -, THEF END c)ard, is not inptt the end

is as sunleui if the contr :1 characters do not watch with Ai Y o, the flirt- input words on

card 1.

3.3 TDP 10- %ear Vinawcial P'lan Proga

3,3. 1 Program ['J(sc~ription

This prograni awcets Itcard dcck destribing lint, items and their fundirg

schedule from a [flj1. Input card inform iat ion is C\CL3 'UIcl d can be ea.9il charged in

respt-ise to (liffrent ll)P straegies.

The flow diagramn for this pro'graml is shown in Fig. .1-3. A c ompilation Ilisting

is presented as Appendix K aind the programi ourice cards as Apj--.,ndiX L.

Aft,_tr the c'ategor v title cards have been stored, t hc pr,,grn reads and provesises

the data cards in cvoles . The Itu i red i. 'mbc r of inputs \%O~h in -processing cYcle is

re ad from a dat-t ca~jrd .ekeding the cvc Ic of datat. ('tit, cird tell, how ni~uiv major

*This program was c-(xle(1 and de~c lopv-d by Bernard J.i .rcs

'Thi progrm was, code(! and ia it tained h\ Vdward It. S%%'-t n,
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TABLE 3-3
FORTRAN INPUT FORMAT STATEMENTS FOR THE

PROCUREMENT, MAINTENANCE, REPLACEMENT-COST PROGRAM

Carjd Format Statement

1 3A4

2 13X, 13, 26X, F3.1

3 5A4

4 and 5 16A4

6 4A4, 4X, F4.0, F5.0, 2X, F8.0, 2X, F6.0

7 A4

8a A4

8b A4

8c A4

9 12, 2613/2413

activity cycles there are. Another input gives the number of line items within a sub-

activity. Thus, it is easy to see how the program sets up the necessary loops to read

in all the input data.
The FORTRAN format statements used to read the various card inputs are

presented in Table 3-4.

Subroutine CMPBAR is a machine language subroutine used to prepare a bar

graph for the funds for each quarter or for the year. The main program determines

the appropriate scale to show most clearly the totals in the space allowed. The sub-

routine processes the data for the four quarters per subroutine entry. The calling

sequence arguments to the subroutine are IQTR, NSCL and BAR. IQTR is the array of

four quarterly totals and NSCL is the necessary scaling information. The subroutine

determines the number of characters and blanks to represent the total for each quarter

and prepares an appropriate entry in the return data array BAR. The subroutine

exits when the array BAR is completed; this ,rray, as a bar graph, is subsequently

written with the other information for the quarter with an A format statement.

The FORTRAN read input card format statements are listed in Table 3-4.
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TABLE 3-4
FORTRAN INPUT FORMAT STATEMENTS FOR THE

TDP 10-YEAR FINANCIAL PLAN PROGRAM

Card Format Statement

1 215

2 20A4

3 15

4 20A4

5 15

6 20A4

7 4012

8 15

9 10A4

10 215, F12.0

1a 6F12.0
11b

etc.

3.3.2 P gssible Program Modifications

The program is set to assign input month I the output date of month 1, 1969.

This date occur!s because item NR in the program is set to 1968. Should a different

or variable date be needed for output, the programmer can change the value of NR or

make it an input it. If desired.

To allow the program to accept over 27 input categories it would be necessary

to ohange the 27 in the DIMENSION statements to the desired new value.

3.4 The BurSompnents Characteristics Data File

3.4,1 Data Card Deck

The data collected on buoy components have been formatted and punched onto

cards and these cards read onto magnetic tape. The components defined, the number

used to identify the compwnmmt on the cards and tape, and the ntirnber of entries for

each component are listed in Table 3-5. For all of these components, there are
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TABLE 3-5
BUOY COMPONENT NUMBERS

Component Entries Component
number name

01 37 Hull, surface
02 22 dull, subsurface
03 43 Mooring, main
04 46 Power systemi, battery
05 28 Telemetry
06 15 Interrogation
07 33 Data storage
08 25 Sensor scanner

09 16 Data processo.
10 27 Current velocity sensor
11 24 Wind velocity sensor
12 20 Air temperature sensor
13 36 Water temperature sensor
14 4 Aooustic transponder
15 2 Mooring depth control equipment
16 14 Acoustic release sensor
17 15 Atmospheric pressure sensor
18 3 Solar radiation sensor
19 1 Precipitation sensor
20 2 Dew point sensor
21 7 Salinity/conductivity sensor
22 2 Magnetic sensor
23 18 Depth sensor
24 0 Azimuth sensor
25 3 Acoustic sensor
26 1 Vibration sensor
27 5 Pitch and roll sensor
28 4 Acceleratior sensor
29 6 Tensiometer sensor
30 41 Time control equipment
31 43 Mooring, tether
32 46 Power L"stems, other
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84 characteristics of possible interest to the user and six card fields used to further

describe the card and tape data. Obviously, only a few of the 84 user-oriented

characteristics apply to each component; however, only three are common to all

components. I pseudo 32 x 0 matrix is maintained in which to place those data that

are available.

The punched card deck requires six consecutive cards to define all of the 90

possible characteristics and data identification card fields. Table 3-6 presents the

card and column used for each of these fields. The complete data card deck of com-

ponent and characteristics is presented as Appendix M.

3.4.2 Card-to-Tape Program

A card-image magnetic tape of the component data was prepared that could be

used as the starting point for further development of a data file and the processing of

such data. Since all components require less than the six full cards to describe their

characteristics, the data on tape is one or two records per item. Record one is the

data on cards 1 to 3; a second record was written if there are any data for the

component on cards 4, 5 or 6. Thus, the number of cards per component (card 1,

column 14) also is the indicator for the number of consecutive records on tape to

describe the component as follows:

Column 14 No. of Records on Tape

Ito3 1

4 to6 2

The flow diagram for the program to write the card data on tape is presented as

Fig. 3-4. A compilation listing of this program is Appendix N and the program source

cards are Appendix 0. The only input control to this in-ogram is a card at the end of

the component data deck to signal the end of data. This card has the format

Columns Contents

10-13 9999

14 0

and is written as the last 3-card record on the data tape.
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TABLE 3-6
BUOY COMPONENT CHARACTERISTIC DATA FIELDS

Columns Data

Card 1 1-2* Component number

3 blank

4-5 Item number within the component

6-9 Buoy identification number

10-13* Year and month item entered into the data file

14* Number of punched cards required to include all
characteristics pertinent to the component

15-20 blank

21-24 Manufacturer, left adjusted

25-36 Model number

37-40 Cost, dollars

45-48 Reliability

49-58 Type, left adjusted

59-63 Range, low

64-71 Range, high

72-7'u Accuracy

79-80 blank

Card 2 1-10 Output character1stics, left adjusted

11-21 Size

22-23 Weight

29-34 Diameter

35-40 Length

41-44 Height

45-48 Width

49-58 Depth Limits

59-62 Survivability

63-66 Construction, left adjusted

*Data processed as an I data field, all others are processed as A data fields.
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TABLE 3-6 (Continued)

_ _ __lun Data

SCard 2 67-70 Material

(Cot.)71-80 Capacity

Card 3 1-10 Code type, left adjusted

11-16 Accuracy, speed

17-20 Accuracy, direction

21-26 Type, speed

27-32 Type, direction, left adjusted

33-42 Output, speed, left adjusted

43-52 Output, direction, left adjusted

53-58 Power requirements

59-62 Biological immunity

63-69 Breaking strength

70-73 Buoyancy nmaterial, left adjusted

74-77 Carrier frequency. left adjusted

7S-80 Direction referencee left adjusted

Card 4 -7 Displace ment

S-11 I lectrical integritv

12-17 FreVq ue I.c v

18-22 La tevial displ-ace nwnt

22-25 NMedi U III le~ft aiu, usted

2t;24  Resistance to corrosion, left adjusted

30- 3 2 Corrosion pr-otection below, left adjusted

:i-:15 Stretch to break

3f;-4:' Time Cnstant

44-48 Scjw

49-55 'r3uovA-ncv

56-5S Corrosion protection abv

5!;-6:1 lPoWe IOuti)ut

6 4 - 6 6 Anchor release tves-nm , left aidjusted



TABLE 3-6 (Continued)

Columns Data

Card 4 67-70 Anthor type, left adjusted

(Cont.) 71-75 Anchor weight, pounds

76-80 Anchor cost, dollars

Card 5 1-4 Anchor chain

5-7 Antenna

8-11 Average time, speed

12-15 Average time, direction

16-18 Auxiliary floats

19-23 Ballast material, left adjusted

24-30 Ballast weight

31-33 Modulation type, left adjusted

34-39 Band width

40-44 Capacity A/H

45-51 Charging system, left adjusted

52-55 Efficiency

56-63 Data rate

64-67 Draft

68-73 Fuel, left adjusted

74-77 Interrogation security

78-80 Mast height

Card 6 1-3 Mast diameter

4-6 Mooring depth control

7-9 Redundancy. left adjusted

10-13 S, orage code, left adjusted

14-21 Storage type, left adjusted

22-26 Reel capacity

27-34 Sampling rate

35-42 Scan rate

43-45 Static stability angle
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TABLE 3-6 (Continued)

___. Columns Data

Card 6 46-48 Swivels, left adjusted

(Cont 49-54 Total mooring cost

55-59 Transient interval

60-64 Transient duration

65-74 Power

75-80 Function

6I

:1
-I
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The read and write format statements for the card data can be determined from

Table 3-5. Fields read and written as integers are indicated by an asteris.;, all other

fields are treated as alphanumerics.

3.4-3 Data File Retrieval

When the buoy component data described in the previous section are to be used

for further automatic data processing, it will be desirable to have a data file retrieval

program. This program would be able to extract from the data file exactly those

components, or group of components, and their characteristics that are required for

further processing. Since the additional ADP work with these data could not be adequately

outlined at this time, it was not desirable to develop such a retrieval program. However,

in order to verify the result-s of the card-to-tape process, and to document the contents

of the tape data file, a simple ret "ieval program was prepared. This program operates

as shown in the flow diagram in Fig. 3-5. The compilation listing for this program is

presented in Appendix P and the source cards is Appendix Q. The results of running

this program against the data file are presented in Appendix A.
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APPENDIX A

LISTING OF

TIlE BUOY COMPuNENT DATA FILE TAPE

(Limited distribution of this Appendix is under separate cover)
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APPENDIX B

REFORMATTED LISTING OF

THE FNWC DEPTH DATA

IA mite& distribution of this Appendix is under sepa rate cover)
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APPENDIX C

BUOWY DEPLOYMENT MIODEL SAMPLE

INPUT DATA DECK
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CARD COLUMNS

2 3 15 6 7 8
1234567890 123456789032345678901234576890123456789022345678902234567890 234567890

// EXEC
DEPLOY STARTING I JAN 69 AT OeOO HOURSIMPLANT INCR * 0 12 6 6
JAN FES MAP 4,114 MAY JUN JUL AUG SEP OCT NOV DEC NEWSM STOPNEXTNEW NAVP
COST 9*0 4 246 2919 6 306 2.75 8 445 2.75 10 600 5.78 12 600 5.78

COST 12.0 4 246 2.19 6 306 2*75 S 445 2.75 10 600 5.78 12 600 5.78
COST I50 4 246 2.27 6 306 3.68 8 445 3.68 10 600 5.78 12 600 5.78
COST 18.0 4 306 4.38 6 306 4.38 8 600 7.01 10 600 7.01 12 600 7.01
COST 21.0 4 515 7.51 6 780 11.27 8 780 11.27 10 780 11.27 12 780 11.27
COST 24e0 4 980 16.43 6 980 16.43 8 980 16.43 10 980 16.43 12 980 16.43
COST 27.0 4 1200 23.37 6 1210 23.37 8 1200 23.37 10 1200 23o37 12 1200 23.37
COST 30.0 4 1400 30.00 6 1400 30.00 8 1400 30,00 10 1400 30.00 12 1400 10.00
220 4 OCT 6A
wEST PACIFIC MOT FOR THE 375 TOTAL BUOY LOCATIONS MAP
INCLUDFS NEW SHIP SEA-DAY AND PORT-DAY COST COMPuYATIONS
PORT 16 HONOLULU. HA 21.1N 157.8w
DEPOT 16 HONOLULU. HA 21.3N 157.8w
SHIP 1 12
LOAO i0 8 12 1?
P "PC 2
ORD r 37 36 31 30 03 06 33 34 36 44 08 05 45 04 45 07 11 28 17 39 3F iS 16 1cl 09
ORDER 13 14 15 24 26 32 40 25 29 23 22 21 19 20 12 02 01 27 41
COST
BUOY WP 2 375 BUOY 00.2N 165.5E 16404
BUOY WP 2 375 BUOY 00olN 154*SE 8202

BUOY VP 3 375 BUOY 50.ON 166.OE 1804S
BUOY WP 4 375 BUOY 40.ON 13q*OE 3280
BUO v WP 5 375 BUOY 40.ON 153,5E 14700

BUOY WP 6 375 BUOY 4195N 1670OE 19685
BUOY WP 7 375 BUOY 33*ON 143,2E 22966
MUOY WV 8 375 BUOY 36*7N 158.9E 1200

BUOY wV Q 375 BUOY 30.ON 126.4E 656
BUOY :P:O 375 BUOY 27.rN 135.OE 14764

8UOY VPI1 375 BUOY 30.ON 155.6E 19029

BUOY iP12 375 BUOY 00.IN 144.2S 13123

BUOY WPl3 375 BUOY 20,ON 116.OE 3280

BUOY WP14 375 BUOY 20.0N 126.7E 16404

BUOY Wp25 375 BUOY 2O.ON 13700E 16404

BUOY WP16 375 BUOY 23.0N 14.OE 19685
RUOY WP17 375 BUOY 23.ON 171.OE iq200
RUOY wo1 375 BUOY 20.ON 5qq.BE 196PO

UOY WpIO 375 BUOY 00.IN 123.2E 1312

0JOY Wop2 375 BuOY 0O.IN 134eOE 14108

BUOY W
0
2I 375 BUOY 10.ON 116.5E 492

BUOY wP?2 375 BUOY 10.ON 127,OE 22966
BUOY WP?3 375 BUOY 1000N 137,7E 16404

BUOY WP?4 375 Bu3Y 1I.3N 153.OE 196e

BUOY WP25 375 BUOY 10.ON 1B5.3E 18045

BUOY WP26 375 BuOY |5.ON 17060E 16200

BUOY WP?7 375 BUOY 00.IN 1-6,O 13800

Buoy W02b 175 Buoy 25.ON 165*0E 1968'5
BUOY WP?9 375 BUOY It.0N 145.OE I00"

0UOv 0 I I7 BUOY ' .nN 18.n0W 0%1

muOY op ? 17 BUOY 50*ON lBa.oi plomn

BUOY Epi? 375 BUOY 1090N 17q.0f 14764

nUOv EP 4 375 BUoy 40.IN IBO.OW 28041

BuOY 70 t 37 SUOY 3?.4N 177.5f 16404
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12 3 45678

I 23456789012345678901 234567890! 2345678901234596789012345678901234567890 1234567890

BUOY EP 9 375 BUOY 30.094 169*6W 16600

BUOY EP 5 375 BUOY 4000N4 3650oW 16045

BUOY EP10 375 BUOY 20.094 16,5W 16045
BUOY EP13 375 BUOY 20*ON 1.2*W 18456
BUOY EP14 375 BUOY 2090N. 360;.0W 1464

MUOY EP19 375 BUOY 10.094 170.8W 16404

BUOY EP28 375 BUOY OO.IN' 173.7W 16404

MUOY EP20 375 BUJOY 1O.ON 160.4W 16404

BUOY EPtS 375 BUOY 1790N 160.5W 16404

BUOY EP33 375 BUOY 24.ON 164.0W 14164

NAVP NVA5 4195N 143.OE
STOP BUOY CARDS
EN0 OF TEST IlUN DATA
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APPENDIX D

PROC[TREMIENT, MAINTENANCE AND REPLACE MENT-

COSTI MODEL. SAMPLE INPUT D)ATA D)ECIK
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CAO C.OLUMNS
2 3 6 T .5

1234567890123456789012346678901234567890123456890 1234S6789012345678901234567890

/, EXEC
STOPRECYCOMP
REPLACEMENTS I BUOY LIFETIME FACTOR w too

nUN 1 20 JUN 68
TEST WITH LIFETIME FACTORS FROM 0.70 TO 1*30
DATA FROM OWN 51 DEPTH * 5000 N
40' DISCUS HULL 20 80000
MOORING/iO0 FT 165 1 175
400 POWER SYSTEM 5 10000
DATA STORAGE 3 10000
DATA PROCe-SCAN* 4 15000
TIME CONTROL 5 1000
BUOY TELEMETRY 5 5OO0
S/S SENSOR PKG 20 3 7000
AMBIENT NOISE 2 3 1000
AMBIENT LIGHT 2 3 1700
TRANSPARENCY SEN 2 3 1100

WAVE SENSOR 5 6250
ATMOS PRESS SNSR 5 50
AIR TEMP SENSOR 5 400
DEW POINT SENSOR 3 1300
WIND VELCTY SNSR 2 600
PRECIP RATE SNSR 5 500

INSOLATION SENSR 5 500
ATMOS ELEC SNSR 5 1000
FUEL SUPPLY 5 200
MOORING TENSION 3 50

HULL TEMP 5 100
BILGE WATER LVL 5 s0

MAG HEADING 5 300
ANCHOR RELEASE 3 2500
ANCHR.CHAIN9 ETC 1 1000
NAY RADIO BEACON 5 5000
NAY LIGHT/HOPN 5 500
STOP COMPONENT CARDS
RECYCLE NEW LIFETIME FCTP
REPLACEMENTS I BUOY LIFETIME FACTOR * 0*7
RUN 2 20 JUN 68
LIFETIME FACTOR DECREASED 30 PCNT
DATA FROM DWN 51 DEPTH v 5000 M
RECYCLE NEW LIFETIME FCTR
REPLACEMENTS I BUOY LIFETIME FACTOR a 1.3
RUN 3 20 JUN 68
LIFETIME FACTOR INCREASED 30 PCNT
DATA FROM OWN 51 DEPTH a 5000 M
COMPONENT CHANGES FOR S/S. MOORING RECYCLE
2 2 8

MOORING/00 FT 20 1 175
S/S SENSOR PKG 13 6 7000
REPLACEMENTS I BUOY LIFETIME FACTOR a 1.0
RUN 4 20 JUN 6A
TFST WITH LIFETIME FACTOR a to0 AND COMPONENT COST CHANGES
DATA FROM DWN 51 DEPTH u 5000 M
RECYCLE NEW LIFETIME FCTR
REPLACEMENTS I BUOY LIFETIME FACTOR a 0.7
RUN 5 20 4JN 68
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CARD COLUWNI
a a 3 6

$ 2349I670 a I34567SI0 1 234390 1 2346780 1234587901234567890 12345678901234567890

LIPETIME PACTOR DECREASED 30 PCNT
DATA RON DON II1 DEPTH a 3000 N
RECYCLE NEW LIFETIME FCTR

'REPLACEMENTS I BUOY LIFETIME FACTOR * 1.3
RUN G 0 JUN "
LIFETIME FACTOR INCREASED 30 PCNT
DATA ROM DWN S1 DEPTH 5 5000 N
THE END
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APPENDIX E

10-YEAR TDP FINANCIAL PLAN PROGRAM

SAMPLE INPUT DATA DECK
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CARD COLU#4S

26 31

TOTAL COST
TOTAL MANAGEMENT COST

PROJ MAN OFFICE
C ONSUJL TANTS
TRA INING

COORDINAT ION
TOTAL PESEARCP.g COST

SENSORS
MAT AND COMPONENTS

GT LAKES AND ESTUARINE PEG
COOPERATIVE EFFORTS

TOTAL COST MKn

SENSORS fMKO?
HUJLL AND MOORINGS (mKo)
SEABORNE SUPPORT (MKO)

TOTAL COST MKI
SENSORS (MICI)
HULL AND MOORINGS (MK!,
SEABORNE SUPPORT (MKI)
SHORE SUPP'ORT cMKI!

TOTAL COST MK2

SENSORS (MK2)
HULL AND MOORINGS (MKa)

TOTAL COST M4KO AND MKI
TOTAL COST SEABORNE SUPPORT
TOTAL COST SHORE SUPpo0RT

MA NAGCEMENT

4
PROJECT MANAGEMENT

! I

6
69- IM PROJ MAN OFFICE

1 12 400000
7C- IM PRO. MAN OFFICE

1.3 24 670000)

71- IMQOJ MAN OFFICE
?5 36 780000

77- IN PPOJ MAN OFP'?rE

17 4A 78000m

73- IM PROJ MAN OFFICE
49 60 780000

6Q- 9D DEV CONTP PROCEDURES
1 1 .0001

CONSULTANTS

II

64- 2M CONSULTANT
1 4 130000

TPA IN ING

I I
6

70- 4T TRAINING CG EVAL TEAM
13 24 120000
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?2- 9N TRAIN INQ SEA SUPPOOT PZRSOHWL
39 40 450000

73- LM TRAINING EA SUPPORT MQ!$ONI5'*.
49 60 40000

72- 3M TRAINING SEA SUPPORT PdEQR,%a*qEL.
46 48 150000

73- 3M TRAINING SEA SUPPORT PErQSOWNEL
49 60 450000

73- 40 FIRST SEA SUPPORT CREW
So 60 50000

COOPOINAT ION
I I 1

5

69- 80 INTERFACE COORDINATOR
1 12 50000

70- BU INTERFACE COOROINATOR

13 24 500000
71- 90 INTERFACE COORDINATOR

25 36 400000
72-IID INTERFACE COORDINATOR

37 48 400000

73- 8D INTERFACE COORDINATOR
49 60 250000

RESEARCH
4

SENSORS
I !1 I

S

69-ISR ADV SENSOR RESEARCH
9 12 100000

70-19 ADV SENSOR RESEARCH

13 24 700000
71-20R AOV SENSOR RESEARCH

25 36 400000
72-22P ADV SENSOR 4ESEARCH

37 48 500000
73-20P ADV SENSOR RESEARCH

49 60 200000
MATERIALS AND COMPONENTS
1 I 1

A

70-231 ADV MAT AND COMP RESEARCH
13 24 1000000

71-22P AOV MAT AND C004P RESEARCH
29 36 400000

72-24R AOV MAT AND COMP RESEARCH
37 48 750000

73-22P ADV MAT AND COMP RESEARCH
49 60 300000

GREAT LAKES AND ESTUARINE REQUIREMENTS
I I I

5
69-161 TUDY GT LAKES AND ESTUARINE REQ

01 12 100000
70-22R STUDY GT LAKES AND ESTUAR INE[ REG

13 26 200000

71-21P GT LAKES AND ESTUARINE RE0 HOWARE RES
re 36 400000

72-23P GT LAKES AND ESTUARINE REQ HOWARE RES
37 46 00000
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73-21R GT LAKES ANO ESTUARINE REQ "ODARf RES
49 52 .00000

COOPERATIVE EFFORTS

I I I
5

69-IR SUPPORT COOPERATIVE RES

1 12 370000

70-24R SUPPORT COOPERATIVE RES

13 24 600000

71-23R SUPPORT COOPERATIVE RES
25 36 400000

72-25R SUPPORT COOPERATIVE RES

37 48 500000

73-23R SUPPORT COOPERATIVE RES

49 60 400000
MK0

SENSOR5

3' I ti
61"

-, 
3T

1 4 ;J0000
r)9- 4

1 12 225000

MULL AND MOORINGS

I 1

69- 5T PROCUREMENT MKO FACILITIES
; I 250O0000

69- 6T RESIDENT INSPECTOR
5 12 25000

70- 30 PROCUREMENT MKO 'ACILITIES
13 23 00001

70- 57 RES INSPECTOR CG EVAL TEAM

13 24 185000

71- 3T ANAL ENvIRONMENTAL TEST
21 346 300000

71- 4T HOWARE SUPPORT 5MKO PLATFORMS

?5 36 350000
71- ST CONTRACT SUPPORT

25 36 120000

71- 6T PES INSPECTOR CG EVAL TEAM

25 36 185000

7?- 4T ANAL ENV'QN TEST RESULTS
37 50 300000

7?- 5T HOWARE SUPPORT

37 48 350000

72- 6T CONTRACT MAINT SUPPORT

3P 48 120000

72- 7T RES INSPECTOR CG EVAL TEAM

37 4 1290000
SEABONE" SUPPORT

I 1 I II
5

69- 7T SPEC MOD FOR SERVICE SHIPS

7 12 .0001
70- 6T PROCUREMENT MOD SHIP

13 26 1500000

70- 7T OPERATION SEA SUPPORT

19 23 300000
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TO- ? SERVICE SHIP OPERATION
29 36 900000

7t- &t SiOVICE SNIP OPERATION
3? 40 6OO

MKI

4
SENSORS
I t

4

09- 4D DEV MI SENSORS
9 32 60001

TO- 2T LAS TESING SENSORS

34 24 400000
70-100 ENG Dev MKI SENSORS

13 26 1000000
71- 2T LAO TESTING SENSORS

29 34 300000
MULL AND "OINGS

136 1

69-100 DESIGN STUOY DO MOORINGS
I 32 300000

69-100 CG MOOING TESTS
2 i2 *000

69-II0 ANAL MOoEL STUDY BUOY TYPES
1 II 300000

69-110 PRELIM DESIGN MCI BUOY
6 12 %-00000

70- 90 CG SUPPORT MOORING TESTS
23 20 100000

70-100 PROC AND TEST MKII MOORINGS
33 28 679000

70- 10 EViiL MKI PLATORN MOCK-IUP
16 20 240000

70-120 MODEL TESTS MKI DESIGNS
36 20 160000

70-130 CONT DEF MK PLATFORM
13 22 300000

70-140 CONTR DEF SIC DATA ACO SYSTEM
13 24 300000

71-1S0 RESIDENT INSPECTOR
27 36 100000

71-100 DEV AND PROC 36M3I PLATFORMS
29 36 I 000000

73- ST ANALYSIS TEST RESULTS
49 60 400000

73-100 RES INSPECTOR
49 96 ,0001

73-120 MAINTENANCE
49 60 300000

73-1 30 HAROWARE SUPPORT
S2 60 3000000

SEASORNE SUPPORT
I I I I I

21
69-120 PRLLIM DESIGN SERV SHIP

a 12 .001
70- 6T PROC MOD S4iP M0KO AND MSI

33 36 1200000
70-10 DESIGN SeRvICE SHIP MKI AND MK2
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~I

13 22 450000
70-290 CONST" FIRST SroviCE SHIP

23 24 1700000
70-26D DEV OCEAN HAMLING SYSTEM

23 24 500000
70-270 DEV SUPPORT PROPULSION SYSTEM

23 24 500000
71-- ST PROC FIRST SERVICE BARGE

26 36 550000
71-I ID CONSTR FIRST SERVICE SHIP

25 36 1q00000
712-ID 0EV AND IEST HANDLING SYSTEMS

25 36 "2O00k
71-130 0EV AND TEST PROPULSION %YSTEMS

25 36 80000
71-160 RES INSPECTOR SEABORNE SUPPORT

29 36 800000
72- 9T MOO SECOND SERVICE SHIP

4p 47/ 1500000

72-IOT PROC SECOND SERVICE BARGE

37 48 500000
72-140 CONSTR SECOND SERVICE SHIP

37 42 18500000
?7-26D CONSTR THIPO SERVICE SHIP

43 48 17200000

72-150 HANO ING TESTS
37 45 400000

72-160 PROPULSION TESTS
37 45 200000

72-1io RES INSPE CTOR SEASOW4NE SLuOPORT

3"7 48 I20000
73- 7T SERVICE S IP OPERATION

49 60 ;900000

73-140 DEV SEABORNE SUPPORT
49 60 200000

73-150 RES INSPECTOR SEASORN SUPPORT
49 58 120000

SNORF SLPPOPT

13
69-13D PRELIM DESIGN SHORE SUPPORT

8 12 ,000170-160 COMM SITE SELECTION

13 21 200000
70-200 ACOUISITION SHORE SUPPORT SITES

2a 29 1500000
70-210 SHORE SuPORT SYSTEM DESIGN

I 9 1000000
7•0-17 SITE SELECTION

13 17 *0001
71-140 CONSTRUCT INT SHORE SUPPO0RT

30 36 9500000
71-170 RESIDENT INSPECTOR ' H0( SUPPORT

33 36 30000
72-120 0EV AND ROOC SITE HAROWARE

37 45 800000
72-130 CONSTRUCT SECOND COMM SITE

37 44 .00000
72-18 CONSTRUCT SECOND SHORE SUPPORT

37 48 8'o000
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72-190 ISIDENT INSMCTOP SHORE SUPPORT
37 40 140000

73-160 Dev SHOW SUPPORT SYSTEM
49 60 20000

73-170 MISlIEN$1 I NSP CTOR SHORE SUPPORT
49 60 110000

04Z

I

71-10 EV NKe SENSORS
31 36 4J6000

72-200 END 0EV MK2 SENSORS
3? 48 500000

73- 60 LAS TESTING KI2 SENSORS
49 ss 300000

73-111 PROCUREMENT MK2 SENSORS
55 60 6500000

73-10 ENG DEV NIK SENSORS
49 S3 140000

LL AND MOOR I NGS

4

71-190 u V MK2 HARDWARE
31 36 .0001

72-210 0EV MK2 HAROWARE
37 46 700000

73- 91 PROCUREMENT MICE PLATFORMS
s 60 37C00000

73-190 0EV 04KZ HAFA30WARI
49 j3 

-00,800
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APPENDIX F

COMPILATION LISTING FOR

THE INTEGRATED BUOY DEPLOYMENT COST MODEL
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DISK OPFI&Ttt4G SVSTIN/4AO PORYRAW I&)N-P')-4%l It

C PRoGRA4 OfPLDYWE'IT USING GOT CR1. DISTANCES AND MAYO POINTS
C I flCT I%A NM6l NEW POT DAY CONP, SELECTED TEST SUMMARY PRINT
C

flIMPNSIDn CALII?) ,UAISI ,CTESTI4),MfIL1I2OINOLZ2OI,)PNAMIIJI

DIWPN~IoN ATIAISO) ,ATPPITI4OIRooysSOIKSDYSI5OICTYPFI 1001
DIMENSInN MU4RI10OI.SLATI1OO),RLwOI)tOOIIOPTI3oICl3OOI
OWMNSION SLATRt)O0IPORT2Sf)0O),SUOY2R(300lIAPSOL12OIMSURIlIOO
DIMENSIO1N TCOSTIIOOIKORnERIIOlOXTYPEIZOIINSM(?OII.TLATI2OI)
DIMENSION TLNO01OI) , IPH4lOIICSTSIZOITLATR(200I .SPOIISPGISI
DIMENSION SCPMIII.INCRI4ISTPI?2) ,OAYE?2IKICI?2I.ACPRITZI
OINENSIflN SS4lIAlCS.RS9,IT9 KSD

C
C READ INITIAL PROG DATA
C

READIl ,SCZIIDAYC'4DNIYEARIHOUR. INCR

RFAf)(1 ,SOICAL*XAtCTfST
Ri FnRMATI1?A4,0E,5A1,2X94A4)

Dn I' Jules

109 POATI'SEFS. I,541.OF5.0,FA.2I
SPf2IJ~mSCST(I.J1

3 CnNTINUE
KCYCLEuo

?11 REAOI,5O1)KtUNKROYRMlNKRY*,K'4RlKHRftSPG.KPPD
S01 FORMATIZI3,AdS,37XE13QP5.,IW.Uh1)l

IFIKHP lIT0Z,7O2703
703 1.1
?0)6 IFfSPGOI170.,704*7l
?05~ IVI&I

G0 TO 706
70'. 4SSvI1
?02 RFAMII,498)HOLl

REAnII,409)HnL2
448 FORNATIV W4
499 PfRATlIX,20A41

C RASIC DEPLOYMFNT INITIALIZATION
C

KPa1
WnRC.

700 KIRTNPTuO
ICNTuo
LCNTvA
NRASE80
NanfEPZ=Ol
NCRIJOYSO
NC RUSF '0
N'RI'4CmRO
mwww94O
SAXDT~sO
LNGCRSun

NNTHuQOCflO

Preceding Page Blank
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G#EORTM.-99.,

GDPCSTs0.
OWE ST. O

TIAD.O.uf

CST COC ST AR MNT

C

on 5 1.1.12
IFICHON-CALIMS91569S

A Go Tfl ?
S CONTINUE
? M0n4TN I
I SDAY. IDAY
I SDAYu IDAY

SMONSCMION

I SYFRU IYEAQ
ISYE R IVEAR
tsHRat'4OuR*Io0

IPFIKCVeCLE-11604. 23,604

t AS!Af) PORT CARO TEST LAT LNG FOR MtSvEeW q4IMNmTvMAXPRTvOVRHAt DAYS
C 10 PDMP4qPOMAE,0VN4AL *0 VALUES ASSIGNED ARE 4910930 DAYS
C

614 REAOIl,503)NPORT.PNAMEPLATPYPLNGPMPOMINPOMAX.OVRHAL
513 FOR'48T6XI3,5XSAA.F6.1,AIP6.1.AI,1F3.OI

IS PlA Twf#LAT*(-1. I
PL.ATAmAgS PLAT$
GPl(( I 1

16 ;OLATAmPLAT
tTIFIPX-KI(IlII9v,1

16 PLNGsPLG*1-I.1
PLNGAu £511PL'IGl
n~o TO Z0

19 PLNGAmPLRG
70 PL&TRuPLAT/5?.?97q

Ir-1f)VH&LfQ0S,90S,906
Qn OVRHALw3O.
90~6 ;WSI4DYw365. - OVQHAL

NA V S D A VS MDV
IF(PD0MAX I 90, TO
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IOIFA ORTMAIN 00

~117 PLAoIPPPAE*-PIq;

C nA OT 119 YS LYLOP0 ,.,

IRnAAOLA.IIfEflNILTyoNTl

IIQ YA IFI )I?,11N911s~t

GO TO 112

121 OLNGAeOLNG
122 nLAT~mDLAT/S?.295779

C %FT 'SASIC SHIP CONSTANTS

%nCm-SflCfl'P4.
5M)uqq.

SMC4S4Cn*24.

nVqSAFuI .311
%AFFACut .10
PC PCTA '0 4

RCPOMU2006o
RCPD~am50Cf.

C RAOA SMIP CAAO

c fAnOI ,5('ISNMEKpRtNTSWSRCASOCDASMCDANIPRAOVRSPASOFACv

1 APCFTRe £OCPDI, ARCPDA, ASCPDX
54FflRm4TIAX.344,t3,AX.4P3.O.3F5.2.IpS.0I

IFI ASOCOI176,124, 125
12S SnCDEASOCr)

sncm'slCfl*24.
176 IFIAS'4C91128,12ft.12?
177 SMtC~zAS04CD

S'4CHVCfl*?4.
1?A IF(AMI08lIA0vt30o129
129 4IP~sA'4[PR
tin IF(AnVSI12*112I131
III fVRSAF*AnVRSF
117 IFIASFFAC)13491349133
153 %ArPFACuASFFAC
144 IFIAPCFTRl136ol3b,135
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nI CIFIACPTR101493

119 ACPOAwASCPOA
140 IPtANCPDX11A2*142.l41
141 RCPI)N.IICPOx
142~ DOl 144' 10214*3

tFISMOC-SCST1 I,11114491439144
141' MADOOII

NCPWw!I?
CSTCDY'BCPDA 9 SCSTINAOD,11
C ST ROYPCP CTR OCS TC DY
CS!PlN'SCSTIP4CPNIl
GOn TO 145

i4t* CONTINUE

C WMIYP F*ROR MFSSAGE SMRC NOT IN COST TAMLe
C

WRlYI ~f,5921"SmC
S02Z PFnRSAT4101,ftf COST VALUES NOT IN COST TABLE FOR SHIP BUOY CAPACIT

IY *81391 C'4ECY INPUT CARDS AND TRY AGAIN'I
nnf TO 900

i4s nn 146 joi.p
ADDCIJ IuSCSt1NhftDJ1
SC*0S4Ij1-STINCPMJ)

146 CONTINIUE
C
C QFAn CRUISE LOAD LARO(S;#TIJO LARDS If N40 CRUISES *OR GT 259COIINT RUOYS
C

o 9j1 1-1,51

NAVGI? Iw0
Q15 CONTIN-IE

CITPMOZ *0
~4AVGPTuO

Sol? FORMATI4X92S131
%II FORIAT(26131

IPELOAnI25jjI 2.912q91 I

165 IFILOAD1111t66,l&6,167

GD TO 165
166 KCRulI

C REAO CRUISE NAVG POINTS9TWC CARDS IF NBR CRUISES GT 259COUNT NAYG POINTS
C

READ(IlSOTI(NAVGI11,lteXCRI
00 172 I.1.KCR92
NTPNDZsNTPMOZ I LOAD(If 9 LOADIICII
NAVGRTnNAVGPT 9 NAVIII 9 NAVGICII

172 CONTINUE
%TvNYS.NTPMDZ 9 NAVOPT
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C meho DIPLYINT OWNP CARNID

C OP40 COST CARD TEST FOR INPUT UNIT COSTS

636 RFAOI1,5OR1sPXCSTCSTSPN.CMRGPT.SCOPE

IFISFXCST) 105, 305,106
11%1 NFXC ST.a1IS 000.
106 IFICSTSP911T0,1Ofl~n
10? CSTSPKa?0OO.
ION IFICMRGFTI099109,110
119 CpQGFTmI7%O.
110 IPISCMPFII211I29111
112 SCOPE81.0"f
113 CONTINUE

C
C WRITF DEPLOYMENT CONSTANTS PAGE

E04 WQITEI3,5201KRUNKROY9AMON#ERTR
sin FnammAimisito RUN NRA 091393XODATE 9129A491391

WRITEI 394991HnIL1
WINI TF4 1,4991540L2

S21 FOIRMAT 1/90 STARTING OFPLOYMfNT DATE s'illeA491391/90 CONSTANTS US
IED FOm THIS OFPLOY04ENT,9/1
WRtTF 1,52?2IPNAMEPLATAPYPLNGAPE

522 pniRmii' PORT',l,9 NAME a 03A49/09 LAY m'PS.1,AIv/v*

WRITEI 1,523)ONANFOLATA,~TOLNGAODX
S73 FORMAl!' 9PPOT'I,'e NAME -8 *3A49fo LAY w9F5.1.A1,/v0

I ON(. BIP5.1,aISS
WAIlTE! 3,S24ISNA4ESACSMSRCOVRSAFNIPS

924 FORNAT! SHIPooloo NAME 9 *14/90 AVERAGE CRUISING SPE
in* KTS soFS.1,/oO M4AXIMUM ShIOT CAPACITY 6'13919 nVE
IRALL SAFETY FACTOR OP6.2,1,' HOURS TO IMPLANT I BUOY

WRITE! 3.5?5)SOCO.SMCOPOM4AXPOMEN
575 FOR"AWI OEfSlRVO SEA'DATS PER CRUISE *FI.1.I,' MAKIM4UM SE

1A OATS PER CRUISE weps.1.I,' MAXIMUAM PRT DAYS PER CRUISE w9PS.
21.1,' MINIMUM PAY OAYS PER CRUISE *'F5.1011
WRITE! 3,590) !LOAOII ilutexcI

590 FORMAT!' LOAO/CAUISF0',ISX*29I51)
WRITFI1,99II1MAY61IIvlulXCQ)

591 FOAMATII,' NAY POINTSICRUISE'l/94911291311
WAITI 3,94971
G0 Tfl 950

49? PORMATII)
WRITE! 3,5?6ICSTPOT

%24 FORMATIO COSTS4919' SHIP',/* PORT DAT SO*P6.O.'OO
too/)
WAITE! 3,5531CSTCDY
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551 EFlrNAW ~ SEA 04 S* 601r)t

SSR f-ORMAT I CrIST PfR m MI 1 44VEL~F09,I, SPEED (0P411F5.1

9S11 vftTE1,2'1$RFXLSTCSISPK.tMR*GF!,SCOPE
S5P7 fnUMAYI' 1 0 31M COSTS' o,,' Riony N/f S/S SEP4SOPS OR 143ORING -

O1F.0i/'l SUSSURFACF SENSORM PACKAGE. EACH - 498., OFl
ZRING LINC, PER VOI30 FTSS.,, MOONING SCO)PE I FS.
321

C
C BRG BUOY CAOSASIIG1 C0iT,COUNT CAMOS,TESV LAY LNG li,S.F,W

C620 O 3p ISA,2O

29 TAIII.LI/? 957

22! SKORII 11 2121
Z3CTqE RISTE

JuLPli I PTLMG1IJ2I.

Ir,04~( I 1-CTRIJ
29 LAYTe I1.TLkrRIIIS.2S

274 CflNTE4UIF

10 in ' II *IINTP"N1

J-KDSTIF I i I

No~t I I~ 1.4?AR B, KRYMOIKY

WITE I . 192'f j
UCnIfEE 5ST422

5R F'AAM-TQE'UOS- NoOE FPfYE',flJS l

1?4u 0OTF0



10/08168 F lP04 AIN 0007

I flSPTH RASIC S/S TOT~AL 1 1. 1 S ma AT L0nMG IFTI
2 COST PKGS cflST'
NT SUM.O
NTV

0
mH0

CALL SUflSNR#CTYPE. IDEPTH, RCnST. IAPSOLoNSUBCSTSPK. CNRGFT SCOPE,
IN4TPNTS, TCfST,NTSUS,NTO)PM,CTESI

IF(CTYPFfl-CTETAII3O)6,310,306
116 IfM~AT1 II1300,100l, 30
1110 FITXAI44

XLAT-AMSEBLATI III
r~ O 02

VLAT-SLATI I)
112 lFEILI.flIT13O1301,104

XLNdG.ABSl VLNGI I
GO TO )05

304 4%XA2

XLNr,-BL( y

ITCOSIE II

TPIYCT-TgkYCST & TCOVIIHl
LLNT'LCA4T E I
IFIL(rYT-441111,110,307

S9 FOQP4AT I 1
WPtTFI 3.",?A
LCNT-'

110 CONTINUE
A HC S T - T syrS I/NT P Mn 7
NnPAVG-N TOIPH/NTPMOZ
N SR AV- .N TSO R / 4T PMOT
W I T F 1 , SIfl I t8YC S T sN IPRO

SAO ((OR"Aff/, TOTAL RUDY HARDWARE COST IU/O SPARES) VF12.2,1f.'

I TITAL NBR OF 041GYS TOREI DEPLOYED '0I3)
IF INOF P0T-NPOTIISI, 55, 15

II l OFF-A9S'PLNfG-DLNGl

GCA'SINIPLATRI*SJINDLATRIECflSVPLATRISCOS(DLATR)eCOS(RLNGI
ARCQ~h0-AT4NI I SORT(I 1 -, ~?~0I
iFiARrQAOI?1,?j2,212

210 ARCAfxl.146 '159 C ARCRAO
?1 2 AQ((OFG, ARCQAD*SiT.29~';?q

C ( 4PIITF P'rlT Tn OD Ofn 0ITANCE

Is S5 T' 4r 1- ,NTPNVS

1141 IFl r- , '. I 16. 36, 14
I'4 1IFF.3.0-lrr



10/08/68 FrATMAtIg

16 ftLNG~fIFI/T.295179
GCA*SIN Pt TN ISS INBLATR( III&COSt 'LA TB ICOSISL ATB( IIISCOSIALNPGI
APCIAD.ATANtISQRT(I0 -GCA*02lflCAII
IF f 4AfCRAr124,216,216

214 ANCRAO.3.14159 C ARCRAO
216 atcnFG-AxcftAoe5T;?9s7?9

40f 50 TI.I,

OIF :SILNGI!Il-5ING(I lI I
I In F - -1.1 24&t44

44 rIFF.3&0 -DfFF
46 QLMGflIFF/S?.29S??9

GC&.SfIN(RLATqItfISfN2I&YAR(tfIICCOSEBtATq(IIeCOSfSLATR(IUIlI
I*COS(ItING)
4AC~tAO.ATANI(gSQRtf.-GC*2I/GCA2I
IF IARAO)118220t,'

218 AOICRAO.3.141,59 & ARCRAn
2o A~rfOfG-ARCPAD*S?.291??9

BujOY (%Ii AQC9E G*&0. l
SO CCINTN'UF

C
C CU*PUTE DEPLC 'MFNT TO FIRST BOY FBO-4 PJRT/OEPOT IF NL-Nl
C

NCRtUSE.NCRtISE & I
NOL 060 1. OAINCOA US
NCRPTS-4SLnAcG & 14AVCUSE?
141BUOY .0
4i8DATF-r

10 P4CSUCY.N~tI8Oy
tk 4CRUOY-NCRLOY1

I .NCoqkjoV
IFINZBUOY-(NCISUOY-t 2)S4.S3,S4

53 IF(PfnFPnT-NpflRT2 154,S?,156
156 40-SAFFACO(PflRT20/SACS)

CD[ST.Cfl!STE0OBT2O)
SFAO)AY.SFAOAY&f44P 4.)
flPYnAY-OPYAYIHRI?4.I
KCL,-l
T IME.N't

caiL CLOCK(KCLK.TtMEIlrAY.4nNTN, IYFAU.1140U5,CMONCAL. ICNTI

[OIFF;ARSI flNG-MLNGI I I I
IF in F:- 1$0.159,159,158

ISM OIFF:36'.-nOIF
IS 9 RLNq DIFF /S ?.29%17q

GCA.SI4DLATRI.SIIBLATRI)I2COILATqSCS LAT(II*CSRLN;I
ARCRAn-AYANI(SQRT(I.-GCA*711C.CA)I
IFI RCRAOI277 224. 224

7?? ARCR A D-1. 141S; & c~
774 OkRCfOEG-A&PQAOSS?.?957179

F-1O



ntPnfm.A~r)nAoo. 11031

nr.PaPORT2B( I

4RQ..SAFFAC.'ItnxflOFlPI/SACSI E~ 14MB

ICTPII-CTFST'13"5.17A,'A'
176 14Q5.NS- I OR

rfl TO s;

%? OK-POlT2R(lII

HRS.SAFFAC*(I2,*ODXAMAC'l C NIPR

IF HRl S-4R S-Ht PA
GO n is

C CflNPIITF flEPI.!YMFNT TO NEXT ALInY IF 4C GT NZ
S4I Jf-1-

nFlP-PRTRI II

Hvl4S SAFFAC*EI 0PI/flP)SALS) &. '1PA

C C4F(K TIrEF AGAINST r)fs aNn mix SEA r)0lVS
',,"K=P.SFAt)AY*?'.&%

,, lKTPT.WRTNPT-I
C aWS tIES SEA lAYS PLANT (UPY.PRINT '4FSSArE.Cl*TINUF OEfPLOYmfIT

r~ Tn SO(

r. r AT MAX SrA r)AYS,P~INT W'SSAGE,FTRUN TO PnMr

'*1 W I T~q 4. 1 K tJN, KR1Q P!N. RYQ

WPIT 43,qQI1rDt

WQ I TF I l.%Ii
I W, RI I Of DPt YMENT SL)4"ARY@ ,/

411hF, 4, 3S NA4F *NCRUJSF

1 ',A WQITH( 1. ;?PNA4F . I SOAY, "
4

1. 1SYE Q

i.,s:4 wo I T 1 .'Vs1N lA r), 'NANIE , I Y. ,ON , IVE AR , "4 100. SfAOAY
1A 1r'J-AtI- -N--LIJAD D.I 1 3 nUIVS AT A.. SHIP VNOERWAY' . 3,A4, I

WOA I T, 1 ,4

' l4 f 011"AT qlf'y5 IPPI ANTfn IN FtLLOWINC, nODF ,.f,* #UOY IE rS ')f

I5 -, , M N '4i TI' nATF SFA & PL YAT'. * N84 L AT I (I
"4 - , 00C4 1 A Y DA Yl

C P WN c!'"i .(ALI CiOC9,SFT (NTRS

IFl I l'I4"A I I
%11. r'.4AT I $1 ./ FWC[FfrtD MAX N'A OF SFA OATS In I mpt&4Y ,jov *A4,

I O R'1Q0I1R (iirlYS AN) 00~ ANnvNF R )VP'YOOENI I
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1o008/6 PflIT01ANM~O

GO TO 900
61 COIST.COIS?60KR

41.SAFFP*f0%S/SACS) & HIPR
IF) CVYPE Il-CT7!5 V14111 79, iso,?

140 14R.MR-H! P4
179 VAO)AY.SEArAY&IsM/?4.l

V)PY0AY-flPYOAYt 11/?4.I
NAP~I.NAW~cRI1

P4~4.FTC .NCRPTS-441 'CR
6CLK-1

CALL CLOWCKCLK .T 1.4E, IDAYMONTH, IYEAR, IOmCA4OP~CAL . ICNI
D*mll.CmnIN
IrIRIAT4 II lZ0,201, fl

?110 11LAT.A4$4NLATI11)
PlY.EA1 4)
GO To ?n2

711 XL AT.PkL AT( I I
SY.KAI II

S.X-A( ,l
r~O TO 20's

21~4 XLNG.SLNGIII

7^, IPENZS'IOY-ENCsunY-1IlI64. 160,64
160 IFI'flrFpnT-WP'IRT)I6I .A6 11
161 IflKR.OEpOZ4

IOFP.PORT?4RII
GO t0 162

44 IDWA-018

rn TA, 162
ss In~xa.nvP

I DFP.OV4
IN?' I FE I K W0T 61T. 617 6
6S10% WdIlTF( i,%16tIUM4E l.KLAT.4IYXLNGc4EIDX4,FP,lAYPOW.SFADAY,

I nP~r)AY

617 IVirTYPIfI-CTFSTfJ4I4.6.01
41 IF(IOEvTHII)-0AlT..IR*4.4R
q4 GO fn 41%
41- 1AVO)TH- flEPTh4(I I

1'4AXL.ARLATEIII
noMELG.AL4iG( I I

A6 IF I IOFPTHEI I I 414THIN RA.87,8
47 W114T1IOEPT4II)

ONAINLT SLATI IlI
flWILG.BLNGI II

4IFIGNORTHMLATIZIqO,9.11
9C GNO0tsH.RLAT(t)

41I )FISLA fil- SflUT4192,93.'Si

F -12



1 m/Or)t/68 FOR TOOAIN 0I ~I

GSL ONG.St 46111
93 tF(G;EAST-4LMG111194,9S,?'k
94 GFAST-O)LNG(I I

GFLAT.SLATI II
9S IF(9LNG(I-GtdFSTI9&,IOO,IOO
96 GWEST-fMLNG(II

GWLAT-9LAt~fI

100 IF(KPRINVT6666,618
6A fF(KRT.4PTCIIP66&,6A
ho, IFINBLFTC)7O,7nI?

C IF '4RtFTC.) CRIJISE COVPLETFD C304PUTF VAN FOR PRINT OUT
61 WRITEI3.S371

SIT FORMAT(/.' FXCEEOD DOESIR~f) SEA lAYS inl IMPLANT ABOVE BUOY'./I
GO TO &A

TO CO)IST.COISTLOFP
HRO SAFFAC*IDOISACS I
SEAOAY-SEAOAYWOH/24.1
0PYflAY-fPYnAYfi(H~f24. I
N4t FTl-NTPNTs-N~RnEpt
NMICR-CO)ISI
N@I1RCR-NRIMCR-AVG4INCRUSfI
4RDATF-NPI~nATENI4CR
NRTIDOnNTP~qO?-N8OATF

KfLE I
TI ME HR
CALL CLOCK(KCLKTIMEIODAY.0MONTHIYEAR,IMOUR,CMON,.CALICNrI

IIX KPD NT 1620 .620 .61q
611) WRITF(3,53PNAEIAY,Coln,VFAlR.I"ll
S I Ffl4?(/I SH IP AF TttIRNEr nD ToA4, 1 O0,11.4,I1, -AT 14. 1 H4RO I

, iq Ilp"AT(I N MILES STEAMED THIS CRUIISE -016,//.' RUOYS IMPLANTEn Tm
ItS CQUISE -113.//,- TOTAL RUDY IMPLANTED TO DATE 1A.'RUOYS A
?FMAININ. I' RE OPLYD 13/

61f) PRTOAY-(PflIFF*INRtOAl/Sp~CII c p~l

III, CPWTI)AY-PONbAX

116 PPYCAY-OPYflAY & PQTDAY
KO A V *P ) fAye (1VPS&AF
T(.CS.IIcSTC~Y@sAoAyIIcsTPYPRtAIlICr)STCTP4I

TPD0CSt.TrIP(ST & TCRCST
%t(7TESTP PCST*OVRSAF

N.ST~i NI.NIC
NSOPYI NJ .AIMCR

ATPRTINI .QDREOY
QQPVINISEACAVC PRYOAY

C (4t CtCO(K Tol RECORDO 1 PnoR TIMF

I IMF PRTIAY

F 13



CALL CLOCKIKL.TMEIOAY,MOT4IYA.HU,C0N.CALICNiEI
ISOAaI DAY

ONO lo. IVEAR*10

IFIXPAINT162Z96ZZ,621

AZI WRITEf~,5o WSFADAYOPATOAY

W4 FINNRATIf 0414IM PSOL SEA DAYS FOR T141S CRUISE - FS.1,/.' 14miNUM
t RE@AIIREO PORT DAYS *F~l/

WRITfE 1.q*I1OPYOAYvXOAY
541 FORMATE' MIMINW PSRt DEPLOYMENT DAYS TO DATE * 5I.- MIN OP

ILYNT DAYS X SAFETY FACTOR
WRITEI 3,S941CSVCDY

4394 FORRATI' --- -- AT SOP6.0000l OFM SEA DAY ------ 1
WRITFI 3,S42ITCRCST.NCOSt.TDPCSTIECSY

542 FORMATIO MINIMUR SHIP (OST FOR THIS CRUISE SOFIO.O.400,i,. Mi
IN SHIP COST X SAFETY FACTOR SO.0(//'TOTAL 041N1MU

* 2N SHIP COST TO DATE SOF10.0, '00' ,/I TOTAL 04IN CnST 9 SAFET
3Y FACTOR SIFID.0,*00'l

627 IFINOLFTIPSO,0O.?*

C MORE BUOYS LEFT TO DEPLOY DETERMINE NMILOAr
C onl ANOTHER DEPLOYMENT CRUISE
c

74 NCRUSE.AGCRUSEAI
NBLOAD.LOADI MCRUSE I
MCRPTS.NSLOAD t NAVGIMCRUSE)

T SE A -tSE AD SE AOAY
TO IST. TO STCCD1ST
TPQlO.TPRTO6PRTOAY
T IWY 0. SE ADAPR TO

S EADAY. 0.

G0 TO In
C
C ALL 0WDSIYS DEPLYD WRITE CRUISF SUMM0ARY PAGE

W4RITF( 1.49QlHn~l
WRIT(I1.4991HOLZ
TDISft.OI ST&COIST
TSEAD-TSEAOI.SFAOAY
T PR ED.T PR TMCIPR AY
tOPYD.TSFAOIT0RTO
IfIGWL ATI40.'.01 .401

400 XEKT.EA4l
GO TO 4V?2

411 XWLT.KA(I
417 GVLAT.A@SIGWLATO

IF(GwFST 14C1.404.,04
401 XWLG.KAIII

Gn Tr 0
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404 RWLGuX4121

tPIGN0RTIHl406,4fl79407

GO TO 406
40 ? ILTeNA~iI
404 GN0RTM.ASSI6NORTH)

IFI'iN4N1409,410,410
409q XNLG.XAM3

GO To 411
410 XNLGuEA(21
411 GNLONGuASG4LOG)

IFIGELAT 1412, 413,411
412 XELTnIA141

GO TO 414
411 XELTuNAM1
414 GELAT*ABSIGEL&TI

IFIGEAST141S*4169416
41" XELGaXA131

GO TO 41?
416 XELGuXA(2)
41? C*EAS~mASSIGEAST)

IF(GSPIITH)418,419,419
41A XSLTaXA(4)

qO TO 42C
419 XSLTwXAI1)
420 GSOUTI~uARSIGSOUTHO

IF(GSLONG142194229422
421 XSLG*XA(3)

GO TO 423
4 2 XSLG-XA421
47'3 GSLOP4GwASSIGSLONGl

1PIflMIfLT)424,421,42?5
*424 EMILTwXAI41

GO TO 476
424 NXILTwXA~l)
476 OMtNLTeASSI1'4INLT)

IFIONINLG)4279420#428
47? XMILGaXA131

Gfl TO 429
4TAq XMILGuEA(2)
47q ONItLG*ARSInMINLGI

IFPIONAXLT)430,431 ,431
4.1V XMXLTmXA14)

GO TO 432
411 XMXLTaEA(1I
417 DMAXLTeABSIONAXLT)

IFiOnAXLG)433,434,414
411 XMNLGuXAI3)

GO TO 435
434 XPXLGuXAt2l
435 OWALGwASIO4AWLnl

WRITHI1,550)
WUITEE 1,552) !BAYSMON, IRYEP.KSMR
WIVITFE1,5w54)
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maVrqO.TnfST/%TPJ4O1
401SIT.TOIST

W*eTFI~ 1. 5,C STC DY
we Irfi1 1, SA IT nPt ST
wwtTE( 1. 1 T) XfC ST

wRITFl A aS 7 11 vPA VG
w4ITf( 3,5?87SMfAVr,
wM!Tf( 1, 42?1&AWLS T
wft I,%~.S4)MVGl
WRIMH3,574)
WIRIf I 1,51PAISAC',

wI TE f It I : 'j, T; .H 1 P.

W'Sit I T( j. Y-*Tt*I M XIT4 14A,6h W 6? KIL 4 Lv-

.2 I - ,C

(aILrTflA-AlST'flYIR*I4fP'4,.4

GMC' AY&.~fa. I I
A~ lk IA1A967.AS

6)C0wT 11U

Tn-~A-T40~4P/+.

-,11 tl %( I4)

e. I A , o S P IN V*fl*'AA f,

wal YI 1.'4AIWS t ,I.'C.(VIF, I

N't I I.'4I1
1,. 1. A7fK11

F - 16



O 630 Ja1,4
INCUINC 9 INCRIJI
t'PANHIPS C INC

nn 629 tu1.A
rSFAO.TRIPOISACSISPO(ilI 9 0IP4
stacftwCRses(sAcs/spnliI c npsc
YOPY~aYSEAO C TPMTn
XDAY.? ~pOPYDOIWA F
csTCn'vYasi BAI AiPOCIII
;STPDY .PCFCTftSTCDY
TOPCST.IICSTCOV*YSEAD)CICSTPDY*TPRTDICITD!ST*SCPMti )1/inoo.
XTCSTuTOPCSf*OVRAF
AROPC. TDPCSTIW4TPmnZ
AMOP9.TnPYD/4TPMOZ
NBPSVUIAVSHOYIAMDPRI 0 S5
IFIKPSPDI I I I6006S68

601 WRITE(I1,SMISP0UI.I1GCRTSA~oTPRTDTOPY0,X0AYYDPCST.ETCST,
tARDPC. ANDpma.WPSY

s5! FCIRS4AT( 16X.F4.1,)P6.I,2F?.l.IPq.1.?XFS. l.SE.*4
682 IFIKHRI$6299629*631
631 MIPPRI-H163396329631
hij fr(IMPfR-KHRf26299632o629
612 IFINRASF-216299693,629
65) on 614 Lsl.NSS

IF(SPDI II-SPG(L!I6%4@635.634
415 STPIKPmSPOIII

OAYIKP~uTSFAn
KRCIKPIENSRC
Amwim~)Asf)'c
KPaKPI I
nol TO 679

614. CONT14UE
679 CONTINJE
630 CnNTINtUE

IFf NPASE-3) 660,654,694
6%4 WNAP4C & I

NAYS IN SC )'N T PNZ
DISTIN4CIaTnIST
READI I o6O IfPTIflW

h00 FnRMATIA.!
IFIOPTION-CtFSTI2II 601 .602.601

602 KCYCLFu1
IRUNaKRUN L I
IDAVmIADAY
CNC$NWN
IVEAR-18YER
I MOURs 18H / 100
4n TO 700

fill IFIOPTION-CTFST131163696019636
hf)3 IF(gCHfII6379637,638
63R CALL rtApNISrP,DAYK~coLtNSS,NC,CM31,K4R2,ACPNNRYSDISTI
617 'CYCLEw?
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100I2FO TAI f

GO TO "0

C
C FORMATS FOR SYSTER SUMMARY PAGE

550 FORMAII/, SYSTEM OEPI.OYOFNT SUNRYl,/3
S52 FORNATI/,* St4.RTIWG OATE a .2441 AT '14sl MRS*/)
554 FORRATI' CRUISE RUOYS N MILES 4IM SHIP RlIf SHIP TO.TAL 41N

114 %*',' 4JBR DPLYI) STEAME) SEA DAYS PRT D)AYS 5ALY lAYS S

iqS FORMAT(I. -- - -AT SIF6.D,'0C PER SEA DAY--------

ST2Fm~il. TOAL OSTFOR BUOY IRADtWARF DEPLOYED $1#FI .(.0 I)o',l

51FrIRMATI I TOTAL FEET OF MO0ORING REQUIRED *b/ TOTAL S/S SFNSnR
I PACKAGES DPLYD -1181

573 FO*PAV/q* AVEAAGF DEPTH PER BUO3Y IN MOZ -1161
578 POARiI AVER.AGE RIK OF S/S P~rOS PER BUOY IN NOZ *1l61
S82 FORMAT/,. AVERAGE HARDWARE COST PER BUOY IN NOZ S'FIO.0O.'oI'
544 FOATI/tO AVERAGE DISTANCE TRAVELED PEN BUOY DEPLOYED -116.' 4 M.

1 1)
574 F04RAT~e/' SUAIMAR, OF CONSTANTS USED FOR THIS OEOYM*N'It
576 I-ORNAT 11 SHIP AVERAGE SPEFD * .FA.11
q?' FOAMATI I SNIP MAX DMUOY CAPACITY -*131
140 FORIIATit A4B5 TO IMPLANT I bUnY - 'F4.1.11
54q FOWNA 41 /II'AXIMOM GEOGRAPHICAL LOCATIONS*)

%R8 Fnm4ATf' THE 'SHORTEST 40RiN.G WAS tvf"SO FEET AT fF4.,A,1xpF5.i

4f4 9 FORMAT(' THE DEEPEST MOOAR Ac. 1,15,9 FEET AT *9F4.1.ALp1X,FR .i

C FlRMATS FOR DErLr)YMENT TEST StMMARY

li43 FORKATIZI.13ERLN NOR *vI3v4?Xs*!DAWE 191.&,4,,.4Xl0EPLjY4ENT
1 T1ST SUPMMARY',fl

544 FORVAT(I 4X#20AAI
S45 FOR4ATl/,13Xvii, fwOYS DEPLOYED) FROM 9344,9 SH~IP blUOY CAPACITY

t-1 131
S46 FnqmIT I 14X. 4TOTAL. O(STAMCE, N StC -. 7,VXMAKIMIJ& CRU! Sr. N MI -11

IAl
547 FnRMATI4E4,'RAASE COST PFR SFA DAY * F6.0,'0O,3X,'C-)STlP04T D)AY

I..1, X SEA DAY',/)
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10/0416s FORTAA Iq

114( OASATI 14, SPEED KP..AZ
N9? PFn*ATI.C*T/mI .U5FT.2,)Pa.21

598 FOSQATfI1AKS1O/ODV S?.39Zf
S'.8 F(flRA!I6W!&G flix "IN A[iE pt" M1N90.TX.OPLOVNENT CO

ISV. £!K,8X-&VG -_W AVG 0580 SLJOTS'./9I6Xe'SMIp CAsf StA Poo
2T flPLY I SAF .1P4 0917 I SAP AVSUOY*%4Xv*OPLY DAYS 0917
3iE 5NIP%',IAEOSPO fCO&'SI DAYS OAWS OAYS FCTN OATS F

4ACTOR (I1I 41%t.X, PER ELIOT IN 1913to DAYS *I
S41 FflSWATIIl4IIZ' 4*S TO I WtANT A RUOT, TOTAL T!"6 TO 14PLANT -IF

900l CALL FXIT
tWO

F -19
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DISK OPINATING SYSTER116o pORTftj S4@w-po-4gL 1 3
SUllaojytug SsWtqcTypg, WotPTN40sCOSTOgAPSOLN$usCsTS.KoCHOPTo
ISCOPUWyPNgyiTCOSI.WTSUs,#IopWocgIST
DtWUNgtON CTYPft2EOt.IOFPTNtlOIscosTt20I,:1APS0LgIPNSUIlOOI
DIMINSION6 TCOSTIOOCTISTI.I
I&PSOLtItlms
IAPSOLl I3A
IAPSOtt~tu6
IAPSOLM*98I
IAPSaLq~lI64~
IAPSO. 171.31
IAPSflLIIellf

IAPSOL161u984

IAPSOLIIlII3
IAPSOLI I2)1t41
lAPSfLlI~I9G9qa
IAPSOL1I1410262S
IAPSOLlI Sfw321

IAPSOLI Ilul6S
IAPSOLIIS.9043

CM 30 Ju1,WTPITS
IPICTYPFIJI-CTIST14,10,30,0

4 On IS 1U1.20
IFl t0PTHIJI-1APSOU 11110, 12.15

t0 RFLASTaI I0EPTNIJI-1APSOLOI-111
TFSTw. 311APSnLI-tAPSrLI-Ill
ItBIFLAST-TESTlf1, 12,12

12 tSURIJluN
40 Tfl 2S

IS tflNTItIUf

75 CSTSU~uCATSPK*NSURI Jl
CS114R~aCPMGT/1000.S M OEPTHI J I *SCOPE I
MTfiJ3.C0STMJ 6 CSTSUB 9 CST44G

NTSISU'4TSUR 9 NSSDSIJI
NTDVaNT0PH 6IDEPfTNIJ

%0 CtINTNUF
METURg
ENO
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DISK OPERATING SYST!4/160 FORTRAN 3404-FO-45t 51

SUBROUTINF CLOCK(KCLKVIMEIOAV,NONT9,IVARINOURCKJMNCALIICNrI
DhMENSbON CALf 121

C IF KCK123 IEI 14H*AY*N

10 DAYS.TIf4Ei24.
SAVFOAfS
INTM.OAYS
XOAY.INTR
FP-SAVE-XDAY
TEST-24. SFP

TFYES T&* S

lt~nuR i~.aur..Ano

15 !flAYS-TrlAr%&OAYS
G" TO 40

16 (DAY-IDAY&I

TflAyS.TnAYSLOAVS
,n Tn* 4n

t7 !ADf- 'U4--24

T OA VS- TO LYS. )AY
rm In 4f:

C F' TIRE !'4PIJT IN DAYS
1, TDAYS-'0AYSLTfMF

IDAY-tOAYCITIMqE

XTIOSE-ITF

TP ST-24. *IPP
TFS1'.IFSTE.C
YAfO.-TEST
I HOUJR- t~t*E&TAOf
IFI gnrljR-4I6P,.S,b26

SrnO TO o~
I1 IDA I -I C A V C

ImnOuRs'
GO Tn 40
I~ IArmT4fluR - Z4
INouR. 1*0
IDAY-. AYCI

41 1FflDrAV-~1IIlf.t9,20
18 GO TOi SO
19 IOAY-I

21 GO TO S
'2 MONtH.'



10/0068 CLOCK0

IYFAft IvFAxII
GO TO 50

23 IAO-O.NTN-13
mm?"T. I ADO& I
IYEAm. !wEAEC1
Go TO sn

20 DA'VS.IOAY
X0N04-DAYS/30.

I NT ft - N404

FP. SAVE-XOION
YFST.30..P
TFST*TEST&.S

MONTHRI4qON~THCNTR
IOAY. 1*00
WO TO 30

C 4FAO T14F INPUT IN 40ONTHS

1ITINE-T I1EO

TOAYS. TOAYSLT IIE
mnNTH-40NTMITI1NE
'r0 Tn 110

10 ICNT-ICNT&1
Dn 65 1.1,12
IFINONTH-I1e&.66,e5

S6A GO TM 6?
fti CnNT i 4UF
05 COONCALMI

QRFTUft4
mNA

F -26
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r) fy SK PFRATING SYSIEM/30Y' Frf rrlAN N F 1 -45~j

SUBROUI'NE GR~APH (SD,)ASKC,4L, S4iCK-4, 4"OC,,-t

nII4cNSinN VT(9), ST(A), NfRYSP), TflIS(51
CONT INIJF
RF TURN
F NC
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APPENDIX G

MICRO FLOW DIAGRAMS FOR

THE INTEGRATED BUOY DEPLOYMENT COST MODEL
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APPENDIX H

PROGRAM SOURCE CARD DECK FOR

THE INTEGRATED BUOY DEPLOYMENT COST MODEL

(Limited distribution of this Appendix is under separate cover)

H-1



APPENDIX I

COMPILATION LISTING FOR

THE PROCUREMENT, REPLACEMENT AND MAINTENANCE-COST MODEL
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DISK OPERATING SYS1IN360 FORTOA14 36OH-PO-'.51 31

C 11110Y SyTIN COSTS POR PWXflURMUNTRgPLACWI~lNT,4AgNT.NANlig Fol '0 COmnPoNINTS
f a JUNP #.0

C
flIMFNSInt4 CTSTI,DATIITITI.tI.1,*CONP4.,g1,,INURItlIPLIhI)I
nININSION tnTII*AVS~N~SI0DTS~RLIOIEIO
DINENION CLIFEI5OI

KCYCLFVO

Ic0 FnRMATI3A.I
C
C NFAn AND WRIYF HEADING CARDS
r.

IMP~ RfAnhlvlO1INsRSFCTR

IF IPF.YR ) 2, 1012
10 FCTRvI.C
12 RFAOI19102)DATF

10? FnRMATtSA.)
WRITEtIt 2,001f0AVE

PnP nPfRSAT(IqIS1~qSA4v/I
on 14 1.1,?
REAnOIqjnlj~TITLF

111 FnpmAT 16A41
WRITII9201 ITITLE

?1cOR'4AT116X#IlAAAI
14. CONY INIJE

r.
C WRITE WAE HFAOINGS
C

-7' FnRIATI/,16X,'AVFQtAGF ANNUAL REPALCENE4YS FnR'#1399 RUOYS'/)
WOIYPI 1.2f3)

:?.% FnRATlAX.IYEN,I2vqNRR LIPEq?X,'COST SALVAGE REPLACEMEN
ITS/YR'I
WAtTFt ,2f')

704. FflQ'AY1vE.'OPLY (YRIOTXo#EACH VALUE NOR COST. I
IF('(CYCLFII&, 16,30

c RhIAfl cfnMPO4FNY CAan LIST M4AX OF 40 ITEMS

16 nl '14 *Iu19SI
RtEAnfh1,t4ICMPIIJIl4INRR(J),PLIFEIJ),C0STNlJ1,SALV(JI

1"4 Fr)PAT(4A44X,F4.0,F5.0,2XFN.0,?X,F&.CI
IF(COMP(IJi - CTFYI1IlIR930*Iq

10FNR(JINS ,0,2
'0 NR(JlxFN~RQ(J

Z4. CnNTINUF
C
C CARD LIST CnmPI.FtE COMPUTE NSRS AND COST

1-3



iofli~a flATAIN000;

C

TCOSTSTVflSTMROSTI ti
PCOSTOPCOST9IPNSRI I ICOSTNtIII)

16 CONTINUP
AMAINTu*S*TCOST

ANO~m.NA!Y CTCOST

C WRITE TOUTPUT PAGE LINF ITFMS AND GRAND TOtALS
C

DC0 40 J-lKlP
wRlI) 3,oi)CflmPtlJ),!at,4I.NSRtJ) ,CLIFE(J),COSTNIJ) ,SALVIJ),
IRPLCIJ19RCOSTIJI

?IS FORMAT(Ifi&E4A4otS,F6*I9' $19F9.090 $',F7,P7o.l StF9.O1
40 CONTP'IE

WRITE I 3q2D61PCOlST
216 PrR4ATI/916X9OTOTAL INITIAL PROCUREMENT COST Sl#F900061

WRITEllop,?)TCOST
21? PM4TILEAEAEANNUAL REPLACEMENT COST 6',PQ0,0091

wRITFI 1,20814AINT
0 prRm&Tfl,lhx,'AVFRkGE ANNUAL MAINTENANCE COST S*tF,09*O00'1

bRIyE(3920q)ANflPER
Pnq pFnR4ATIvI6X,#ANNlIAL REPLACEMENT 9 MAINTENANCE S',F9.0,000 I

t, READ OPTIl' CARD FflR RECYqCOiP. 0411 IN NAMENIIR@LIFE,COST OR END

C

REAOII9lfl%)CTYPE

SP KCYCLFa1
TCflSTUo.

50 TrICTYWF-CTFSTIll)9OO,54vQ00
S4 KCYCLFmI

TCEISTuO.
PCO)STUO.
QEAftI.106)NTCHGINEWI! IIu1.NTCI4G)

116 FOR4A0t2,2613/Z
4 131

o 56 i(.!.NTC4G
JaNFWI (g)
RFAD11. 104) ICOMPt.jlgfsl#1.49FNRRI ,FLIFF(JlgCOSTN(J) ,SALV(J

q b CnNTIN'IE

END
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* APPENDIX J

PROGRAM SOURCE CARD DECK FOR

THE PROCUREMENT, REPLACEMENT, AND MAINTENANCE-COST MODEL

(Limited distribution 'A this Appendix is under separate cover)
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APPENDIX K

COMPILATION LISTING FOR

THE 10-YEAR TDP FINANCIAL, PLAN COMPUTER PROGRA-M
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C E R.S011 34 fRiVIII'RS! RIStARCH (EINTil
C
c THIS ROUTINE COM4PLTE', THE SUMMARY OFE ALL FINANCIAL EXPENDITURES

por FO ;E TEN VfAR PLaN, NATIONAL DAIA Punly SYSTEM.
C INPUT REQUIRED IS AS FIX.LOWS-
C Is MAIRIN IM5
C NU4BFR nW DIPFERITNT CATEGORIES COSTS AVE ALLOCATED TO.
f IA. AN4419JI 12OA41
C TITLFS IDPNTIFYING EACH OF THF AflnVC CATEGORIES*
c 2. NMJ (IS$
C NUMBER OF MAJOR ACTIVITIES To BE INCLUDED IN THIS RUN.
c 3. 4JCTV 170A44

17.ONE OF THE AtiOVE NIMIIFO OF MAJOR ACTIVITIES.
C 4. 4lSR (is$
c NUMRER OF SURi ACTIVITIFS INCLUDED IN ABOVE M4AJOR ACTIVITY.
C Si. 14NCTV (2OA41
c EINF Of THE A~flnV NUMBER OF SUa ACTIVITIES.

CA. NSWCH 14012)
c THE VECTOR INDICATING WHICH CATEGORIES THE FOLLOWING COSTS
r ARE Tn %E ALLOCATED To I INDICATES ALLOCATION, BLANK OR
r. ZERO CAUSES CaTEOY TO SE BYPASSED.
C 1. KPIOS (151
c NUMmER OF COST PERIonS INCLUIDED IN ABOVE SUB ACTIVITY.
r. ?A* C04(11 (IOA41
C TITLE IDENTIFYING ONE nF THE ABOVE COST PFRIODS.
c 4, 4START, NSTnPq TOOL 42ISFl?.Ol
C THF BEGINNING AND ENnIN4 WONTH DEFINING ONE OF THE ABOVE

C COST PERIngS AND THE TOTAL DOLLARS SPFNT IN T4IS PERIOD.
C IF PERIOD FUNDING IS TnOFB LEFT OPEN FOR FUTURE CONSIDER-

C ATION. Do NnT ENTER [FRO FnR TOTAL DOLLARS. NONSENSICAL
c 44UNT MUSt BE USED lIE., .0OCI.
C Q. rnSTEI) 161:12.01
C TI4F MONTHLY COST FOR FACH nF THE MONTHS DEFINED IN THE
f: ABOVE TIvE PERIonS. USEFo nNLY IF TOOL :N ($.I IS ZERO.
C.'IIFCK SETUP NOTES.-

C (11.) THRIJ 19.) ARE REPEATED THE NUMBER OIF TIMES STATEO IN
C (2.1, (!.1 THOU 19.) THE NUm4FR STATED IN (49) AND ES.)

C A'JD EQ.) THF NUMBER STATED iN I..
C

0IMFNSION BIN(27,1201,TCOSTIIO),OTRET,40S,NSWCH(2?1bMJCTV(20),
IMNCTVI 20) .AINHE20, 27),SCOSTII2O)sCPM( IC),ISCOSTI 120), IQTR(4).
ZRAR(IS,4I rYREIO),NTYRI4I

C
RFAnfI .IflMAKBIN. tRR

I)FnR'4AT(I1tS)
RFADI , 17) IIRNHEII, ll, 20) ,j.I.MAXBINI
WA ITF(I g. 1) J, IBNHE ,J). 1.1 70) ,Jut, MAKSIN)

IS Pt!'mAT1IlH)7XZNlHCOST VECTOR DFFtNITION TA8LE1//SXHCATEGORY1I2X
a loHOEPI'41TIflN//1 I I,20A41I

C CLEAR BINS
75 nn i'1 181977

nn In Jsl,120
SIN( 19 JIo..

10 cnNTINOIJ
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1O~iI~RPORTAIN0002

C READ MAJOR ACTIVITtFS
nnl 490 I"JaINMJ
REAOIU I WJC TV

1?nIRNATIZOA44
READI 1. OlNSS

C READ sue ACTIVITIES
oni 215 ISSe1,NSS

1 REAII*l7)MNCTV
C CLFAR COST MONTHS# READ COST VICTOR

40 n0 41 1.1,120

4S CONTINUE

S0 FIRMAT(40121
WRITEI 395SINJCTV94NCTV

S% F0RAATI1H17Xk6H4AJOR ACTIVITY- ZOA4s39%5HIPUTI/4XI4N SUG-ACTIVIT
lY- 2oA J//l1x2HI4R0xHpR0GRAM)

C READ CnST PERIlDS
RfAOII ll)KPO
ILNSm6
on 175 Knl*KPOS
READI I *601CPH*.NSTART9.MSTOP# TOOL
Fn'~PRMATIIOA4/?I5,P12e0)
ILNSaILNS+S
IFI ILNS-60)&63616

61 WRITF139621
62 FOR1MATIlNI)

ILNSm%
63 WRITEI 3v6SlCP14.MSTART,NSTOP
45 FORuAT(IHOIOXlOA492Xt3HSTART MONTH uI6/54XI2HSTOP MONTH s16l

IFITOOLI?0,070
10 CP~sTDOLIFLOATI MSTOP-I4START*1)

O 6O 1*aSTARTMSTOP
TCnSTI I I CPM.*TCOSTI I I

40 CnNTINUE
ITOOLwlI IlXfTr)OLl#9001/1000
ICPM.1 IFIE(CPMl#SOO)/lOOO

120 WMITEI1.1I30lIT00LICP"
tin ~Fnp4AT(%7'q0.4FlNO!NG w$SIHK/4?X20t3A7J, FUNDING/4ONT4 =615,114KI

n~o TO 175
90 qEAn(tqsIfSCnSTII)WMSTART,PSTOPI
9% FflmATW1701

0CP 140 IsMSTARTeNsTflP
TOOLsTnnL+SCOSTlIl

14(l CnNTINUF
fTnOLuI IFIXITOOLl*500)/1000
inl 14? IsMSTARTvMSTOP
!SrnSTIIlI*IFIXISCOSTIII),500)I/O000

142 CflNTINUE
WR ITEI 3, 15 ittootgl SCOSTfi I.IuST ART.NSTOPI

ISC FOP'4ATIS7XIOHFUNDING mI591HK/f5l~l6MFUNOING/MONTH OS15.IHKII
nn17 l IuSTARTsMSTOP
TCrI%TI tluSCOST~tITCnslIl

173 CnNT I N'IE



IO O.AOPNgNAI

wI rI tS-o I %I ,79 ? I

171 ONNAVIIHII

Ilk~ Ow~1N~x4~ ALLOCATION VICTOR -m1

19CI NUENIN 1
IF LNI?90 ,010190t

Wq ITEI 131tfINSl, l t[efl ISCII) uL u
1 41 FnlsqATj~iI~,CTE0IS1315E~3~
17 CONTINUE CnS

110IPFl4iIOClC1191099

?10~ CONTINUEF

215 CONTINUF
4'10 CnNT IJJE

c CriPPhTF WARMSR
2"! nnl p50 Iml.NAXOIN

KTRuO

K TARmKTUI

LN&J*2
nr ?r KAJLN

740~ CONTINUF
'4 cONTINUF

r WRITF nUTPUT
01~ 1011 N"al.'AX51IN

'so PrR4AT(1H120644

nil 2611 I'I,4094

LJY'J 1

V VA(NY I=O.

TYRINYI.TYR INY).QTR(NqKI
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P00~ CONTINVI
2610 UNITIIN

fl111161E,10S2S

IFITYRIKI-c"9E1263O.26309262O
26?0 04%uvyqlKl
2610 CONTI'4'IP

u18('.*SCt
ir IQMW-SCL )?440926i4Ov26sO

260~ ISCLmI
GO Tfl 266o

74%fl CnN? I4UP
ISCLSS

?640 4SCLu7'1*1O*eISCLI
Gil TO 267

no~ 262 K*29AO
jrI)Tp INSK)-RWml 262,262,261

?h1 OMXuQlwtNR*K)

?2? CnfNT*4UF
%CLu 1700.
On 764 1*j,9;

lIi OW(-SCL)I2e6i,2649,764
IA ISr.tI
no0 TO 26s

?64 CONTINkUE
ISCLaS

'45 NSC~v71*In*~*ISCLI
24%7 'q. TO g2?1O,772'),273fl.274O.2?50),InCL

??IS UfPnOMATWX1246 T'4OUSANDS)
SO TO 2760

P? tc w i Tr it,?7721%
2?'% FnRMAT106VI54S 10 TH4OUSANDS)

nO TO' 7?A0
27 I WdUFI 1.271%)
271S COmTqS14 110 THOUSANnS)

C.11 TVi 7760

77%5 ~F0PWAjq6%144% 11 MILLIONSI
'7?'s WVITPI 3,276S1
?71-S FPra4AT(31E5NTOTAL12X9HOUARTFPLYi5X6t'4C 1 2 3 5

1 6 ? 9 to 11 12/23X4HYEAR4X1,HISKI3E7*4QUARTER6X4$I

Or, 79( lvi40,4
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1O~m&APON iwA 1" 0005

N'*v 1*

pnf CONTINIUE
1Ff R I270,27900,?o I!

p?70 NTV4III.IPIRITYRINY))
nn 2700 K69
4TYRIKluNTyMgIII

7?4 CONTINUE
CALL CMPRAR INTVQ.bASWSCLl

?790 CALL CMPRAt IIOTRoNAS.NSCLI
2?Q IYVRmIIFIEITVftfNYII*S0fiWtIOO

ofn 271 Kul$4
t0T~fKIuI IQTRI+S.00ItI000

:071 CONTINuF

27? flUnRATfIH022EJ4,ISbX113,ITXI4.l5A4I

775POmwTI41XII,t11,17XlH.LSA41
290 CONTINOE

C COmPUTF ;QANO TOTAL
t.T .0
"(I 291 121940
G'TGTIOTQ(fNRttl

7ql CONTINUF
t'.T.IIFIX(4TI~l/00/V0
'JR ITEI 392971

7q FnaMeATfI4HO?1X61g4 0 0 0 0

1. a *I
WRITEI3,7AIIIGT

;,At 9flhiATf*0E9NTnTAL *1691?x6IHo 1 2 3 4 5 6 7
0i fl Vf 11 121

130' CONTINUf
sy"0
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APPENDIX L

PROGRAM SOURCE CARD DECK FOR

THE 10-YEAR TDP FINANCIAL PLAN COMPUTER PROGRAM

(Limited distribution of this Appendix is under separate cover)
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APPENDIX M

BUOY COMPONENT CHARACTERISTICS DATA CARDS

(Limited distribution of this Appendix is under separate cover)
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APPENDIX N

COMPILATION LISTING FOR

THE BUOY COMPONENT DATA CARD-TO-TAPE PROGRAM
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11m lpFroATI~4( SYSTF4/3AI FnRTmAN 3V'N-FO-4%1 31

r "(IARA" ALPINF To '44 auivO CnmONF4T. nATA CARDs ONTO TAPEc Ekf.H !I1~PiNFNT FN4TI 4AS FOOM I Tfl 6 C-AqrS To SPECIFY ITS C"ARACTERISTICSC FhC'4 rf4Prn4FNT F4TRY WILL nFUNERAYF I Vii 2 RECnOS ON TAPE
C %*.Jo FrICK~nNTRqr* I% 'iCY 196M

C 11.1. tA4foj iKIlA4K) QAYS Fifli A 'iLANI CcAmR(S

Wd 'AflhI. III AK( II, 1.1,741
I 9'U'4AY(t?, IlA4.!4,I1,A?.7IA4),344,2A4A42A.,2(A2IAI,2(2A4),AII

1 VrPM&1i7(A4,A?,A3,,A4,A~,A4,7(A7,A4) ,21A4),A?,2A4,3(A41 .A2,2A4I
flEA'111 9111 1K( fit 14Rt7l)

I $ ?IOAi1?M7A42i2l ,?A4)01(A4,A2I,212A4A),A2,3(A4,.A3,ZIA4IA31

4 rnCt4A EIA9t A'.),i7At,A4,AIA4,2(A1 ,A'.,AI,?IA4I,2(A Ii ,A1.A4,AI,
IA'., 71Al.*Al.)
4FAvlI9lc(1RKI!),fu27.SCl

S FrRuAT(.A4A3,(i41,A3,A4,AlA4,2fA3) ,A2,A4,AI,21A4),A3,A4,2A4,

I 1A'I. 1 6 ( A4 , I S ?;

c. flUTPIJT VPF- 04 It
4drwt~r) 11

VC. A' 0=

1 lrAf 1'i#ST CAS~ ) I 1. ITO icnICARI ARPAY

I r KCAIJI 14Q T9j 17UOsN 1NT

C

,77 1 TI I vICI

'4 ITIJiIAlIJ)

KraKCA(An r.C n ( 4 1
~r'r Tn 1(r

C
C T~dn CAP')S rtno THIS O t'SAPPNNT FMTRY
C,

nn' 12 Ir1.4?

,42 IAI~3



POftV'MAIN fl

14 ITIIJI*IAK~iJ
KC'k*Ovl(CAmf c teflsi

C. Tqf flR P'1mF (cAfl' vn Tmis compn4f4y emTpv

4) tTIIJIuIffl1J)

KCARfl.KCAqfl C ICD(SI

44 lr(1CnII-)-60,7

C FnUR r.ARf% FOR THI1S COM4PONENT ENTRY

%0) RfAfl4I)1 Rn(I 1,13126)
Of' 5? J81924

r? tTzIjlwvqf(j)
flO S4 JuZT7?

S4 lTPIJ~vlPIC(JI
40 Tfl tin

C vTVF cApfS rriq THIS CnM.PnNENY ENTRY

li S2 Jjtfq

~1 A4 JaglTS

C %I rAS FO)R THIS Co,4PfnFNT FNTRY

?e FAr)l1,5)1( 1RM~ Ito 10120S5()

C WITF fn4F R~ction ON4 TAPE! llICO151819293

7 CfnR&A(llo139A4#l4,!lA,(4193A4*2449A492A4#2142$,AI92(2A41#Alo

j2A4.APA1,2A4,A3,A4,Z(A?,A4).2(A4),A2,2A4,3(A4IA22A4ZA4,2g A2),

IQ!CuKQ'C t. I

IF(KflayTII I~)#A9n

114' tI-jICfcr()-3)ICb,1"6qlflA
I r n' f 7nnf



FORTMAIN co

C WRITE Two RPfnRtos ON TAPP 116tCOI4.i,5

li Rr.I I IT

14,7Il.A4) ,A4,A3.2IA4b.k~AAAA4,21A31,A2,A4,AI,2(A4,A3,A4,
22A*, 21 A'.) A2, A4.,Al,31 Al) A4,ZA.,AI A4,p212A4),4l A31 .2111 .41 .12,
324A29AZA41
KREC*KREC 9 1
InO Tn 200

C F'df flr IAT4 CAtvns

q'nO nn gol Jul,24

017 ITI(J~wIAK1J)
W'4 TFE '.1.7)It
KPFC=KRFC 9 1
FNn FILF 11
4FWI4t' It
W9ITF43,5O0'IKCARfl.KCOMPqKREC

%in PORt4AT11HIs/9@ TOTAL cARnS PROCFSSFO sfI5,SX95TOTAL COMPONENTS PRO
1CFSSEl uIT3951,9T3TAL RECORDs flN TAPE N' S1,1, LkST RECORD ON TAPE
7 CONTAINS ONLY qaqqo FNTRY'I
qOf Tfl q9

C NRR fiF CARD)S T'n PRflCFSS EXCFOS

sit Fflq4AT1M1,.v, THF FOLLOWING CARD) TYPF I IS IN ERRnR99111

SI FRMT( X,5fl2X IC39II,A4ut,51 2XI

RFWINn it
qq CALL FXlT

FR'O
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APPENDIX 0)

SOURCE CARD DECK FOR

THE BUOY COMPONENT DATA CARD-TO--TAPF PROGRAM

Liti rited di st ribut ion of tlhi.s AjppediX IS Lldcf sepa rate cove ri



APPENDIX P

COMPILATION USTING FOR

THE BUOY COMPONENT DATA FILE RETRIEVAL PROGRAM
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flTK flPFRATING SYST6141360 ,OqTMAN 36ON-Mf-451 31

r. nqfl(tAAm Al PINF PRINT PRINT M)IT 81111 CnNPDNFWT DATA
C F4CH (,Ot4PW~PNT WIlL 4AVF I ON 2 PAGIS' WITH 4? fiq 84 CHAMACTEMISTICS
C*. 946J. PRIf~snNvTQC9 IN OCT 1964

C.

c. flrjg rcn4pnFNT N4P LITT

r

r

RFiflhl ZTTTLF?
? FORMAT(?U'A41

C
r ';T TAPP It, SFY COUNTERSeRFAO RECORD,04AKE TFSTS

Ri-wTNn it
MAXCZ7
l(FNfl

4rP Av E

?11 .Ift0

If (.1-MAECI2122V'

'A FEnP4ATl?.tlA4t4,tihA2,'(A41,3A442A4,A4.?A*2IAIA1,2(2A4),Ato
1?A4,A2,A1,?A4.A3,i4t?(A2,A4),?(A4).A2,7A4,3(A41,A?,?A4,2A442(A21,
22A4 I ,A4, &l?) ,7A4, £71,AZ,3IA4lA3, ?( £4 I AlI

lFri WRf(4qj)-Qq'qq)14,4PPr,14
14 !F(NCP116l6,A91p

1q Nlr'jWQ)(,J3-~jm~qr

7c P ( TWO') r-,Jl-112f%), ?CC92?
'2 1TF IK P AlE1# 9 74,'7

4 WPAn~cl

C rim'pfNFNT 4AS Twl OFCt FOIR EAC4 FNTRY
C.

4 $-ORm&%TfA3,lIA4),A?,A1,A4,A3,A4,?IA3l .?4,A1.21A4),2IAI) ,AI.A4,A3,

3? A4, AO, i.4)
nnl Tfl 2Cr

417 KENlvulQQ



Al Tn Ine(

C C.)MPnNP'4T CHANrr(1,WltITf OUTPUT P4r1EIS)

' J1 I llsf ZO? VI

C V1ITP1uT 4ARQ%Y FILLEONWRITE nUTPUT DA3FIS)

NPArE.'4PA'np 9 1
4PITF( 1,40T1TLElPdPAGF

WR ITE( 3,6)TITLF2
Fn R'MATjt,2flA49/
WRITEfivmIcflmP(INcPiu1,R)n

? VOR"AT36Xs,'n4PoNENT a * 49t

C WqITP 14; r4AQACTFRISTICS FflP Tn1p HALF PAGr Tmis comp.

WQITf11,),1IIWROIIqK),KoIJ1
7FflR'4ATI Rufly 10 NUI4RER *0vIPX9A491 *0);

11 rflA~qjy(9 YFAQIrW4TH AVATLAALF **%7(FE149'0 *)
W I TFI 1,34)1 1WRnqKI, Kt*Jl

44 cnR"A~(9 MANUFACTURFR *sq7IPXqA4,' *111

HPJTP-( 3,3)11 IWRfl(I ,K), Isq 9 ii) ,'C.JI
15 F(IPMAT(I MOORL NJMRFR *'97('AW, *61)

WP ITFII 5'dISIIWflIK),1.12, 13) .'uiJ)
36 rnR"PAr(t CflST9 nOLLAPS *9*T(4X*?A4,* **I)

WPI'Ff),'%?1IWR)1149K)9KmtvJ)
1 ~PPTI(90 RFLIABILITY *',7(8XvA494 **I)

14 F('P4ATI' TYPE $9,712%9ZA49A29' $91)

jq FnRMAT(O RANGF, Lflw *'v7(?XvA29A3v' *0)1

*Ff'R'4MT( RANnE, HI(4 *',7(I.E,2A490 011)
T r'1 3,4l1(IIWQOIIK I. js?7 *24I,~aiC.JI

41 FOMATPI ACCURACY *99?13X*2A4,AlvO *41)

.4) r-lO9MAT( 0 1UTO!J1T CHADArrFR[STICS *',7(?E,?A49AZ,' *0)1

Wq1Yc:1,431)IIWqnftK),132R,1C),K.1,JI
43 ge4#UAT16e SlI? *'*?(1EA3v2A4#9 *41)

AOI TrIl,44) (flu I I,K), Is11,32) Kut eJI
44.~'OA( WEIGHT *'9?1SX9A39A4' 0011

.JQyrEf3,4'j)((JWqf(jKIu33934IKulJ)
1,5 CrqomAyg. DIAMETER *',7(fXA2vA4,' **)I

,4 Frq'tATIO LFNGTH *'9?fEEA2sA4v *')I

r7rom47(I HF~TCHT *09?(PXvA4,' eon)

44~lDA( WIDTH **9?fFX9A49f 0*))



PFn*TMAIN'01

40 PSAT'('DEPTH LIMITS *'Tl?XA2#2A4,' $1))
WQI1!I ',5)(lWRnl142*K),R*IJl

%for FORMAT11 SURVIVABILITY *l#7lPX9A4vl 0'1)

it nfimuTf. CfltSTRUCTIMA, *9oIPEA4*9 *0))

WPITM 3,%?)fI WROI44,KlqKu1,Jl
S? PnOOt4AT44 MATERIAL *99?l8XA4,' *011

ni rnRqA1II CAPACITY *l9712X*A292A4,' 001)

%4, FOR'44v'Ir CO TYPE **v?(2Xv2A4vA291 *01)

S.6 "1'ATt' ACCUPACY9 SPFEO *49716EtA29A490 *011
~4PlTF( 3,5l%)IWRD(';3vKlvKwl9Jl

sh FflI4'AT(I ACCIOPACY, OIRFCTION **9?fPXtA4,S *0))
WRITF( 1%7) I I wROI I K) .Iui4,5)KWIJ)

ST Fr'Q'4AT(l TYPE, SPPFO **,716X9A4vA2v' 0111

%8 Ffl6R4AT1 TYPF, nIRECTIO'4 *',?(6XA49A290 001)
4RITE(I3 0 Q) f( tWRD~oI it ,nK) u,),IutJI

Iq rnR'4ATIO nuTPUT, rSPFP~ *q,7?12v44v.A29' *)11

'C'nTP44AT( OUTPUT, flIRPCTION *9v?I2Xv2A4vA?,' a'))l
WRITFII,61)tIIWttO(IK),1u64,65),KutJI

S1 Fn~mATI'(n PIWFR RFOLJIRFMENTS *1#7IeEA2tA49l *01 1
WRlTFI 1,62)1 TURnfI 4AKlK-1vJl

S? FPP'4AT(I RTnl1'ICAL 1I4MUNITY *997(eXtA4*0 *0))

61 FOO'4AT(' IRFAKCTNr, STRFNGT4 **,7I'WA4vA3,' sell
.4PITFI 3,64)1 TW4r)IA,9*KlvKwlvJ)

S4 FOAR4ATI' poJnyaNCY MATFRI&L *lt71PX9A.,0 *t))
WRIT!1(T)7l, KIIWtl(?jKlJI

55 FOR'4AT(IC C4ARTEP FPE0UFNCY 099718X9A499 *1)
WRTTE(3,AS)T j4P')( 71 ,K1,Kul .31

N~A rII94"A!1' nlPECTtml RFFERFNCE *l*7(FX,A4,' *1))

C r~jr rig FIDST com~pflNENT PFC, TEST FnR SECONDO RFC,F~n OF TADF

I9V( '?f 2

C WIITI SECPr4 'FC9 7 C'4aR, ON TOP '4ALF E 4? ON ROTTOM' H4ALF
r

117 WU!TrI1,67)t(LWQI1(t.,K),Il1,?),Kw1,3)
t,? rOmATtl nlPLACE'4FNT 019715XA)AI44, *')I

,',4 Cf1P*AT19 ELECTOICAL TNTFC-RTTY *Q*TIPXqA4* *9))

nQ Ff'Otd.AT(I FRPQUFNCY *,TU(XqA4,A2, "I
WQjTF(3,71)l(LWVlfj,K)9 ju69 7),Kulj)

P"FCA'4ATIO LATEQAL ntPLACEMENT *f*,7XqEAlA,,' 00))



1O~IDAFnoRoqAtN 001~4

it FnR'4ATII MEDIUM 0097t9XA3*0 $4))

7? mommTIoo ResisTiNCi CORROSION o'.716xA4,' oosi
WRtTFll9,7)11LWRf)( IO9,KIUJI

7i PORMATf' coR~flsIO9 PROT, 8FLnw *09TfeEA39' *011

i," FfloMATf/v50XvClNTIN~UFfl NEXT PAWI'
r
C 1-4n nr Tr'P MAL9, WATF 4? CHAR nN '.OTTnm HALF FOR THIS COMPo

wRtiTH1,TA)Icnmp(T.Ncp)litNPAGE
74 FMR4T(II,1O~xv'CnmPuNFNT ICONT) u '$4#26Xv9PAGE 014,6 (CONTI)%

WRI1 1 75 )IL wRonfI,K) .Kalt,
F% FORMAT(* STRETCH 7Vn BREAK *0,7(9XtA39' 0911

wlTrllTsh)(LwRnII,,OTu1213,I(U1,JI
7h P(OPMAT(I T114E CnNSrANT *',?IE.E,2A490 *#)l

WI 7Ff 3. 7?1LWQOII.K). Ia 4, 15) KutoI,
77 FnRNA~f I SCOPE *',7171,AlA4vl *6))

ip rng~4ATtf BUOYANCY *',71'5EA4tA3vl *6))

W4RITFllv)f)LWRnflS9KlvKwI9J)
To FflhlMAT(Im fOlRRnSTnN PRflT. AR~1VF *997I@EA399 *61)

WPITF(3,Aff(LWRnhIKl,!31q,21 ),Ka1,J)
v% CflatATIO Pnwrm flUTPUT *,7l(?X9Al9A*,' 0)11

WRITF(19 ).a)LW1012IvKf9KsIvJ)
11 ~FlrOAT(Ir ANCHVR RFLEASE *l,7lOXtA39O *6))1

W'l 17Ff 99A~l LWe'122vKI9Ku1.Jl
17 riII' 104(. ANCHOR TYPF *lq7(PX9A4-, *'I)

WPITF(1,At3liIIwRnOI!K)Iz?2394,KUIJI
ql Fflfl4ATf6 ANCHOR WFIC4T9 PoumnOS *%v7XvEAl..A49 *1))

14 AnV"Al1t A4CHOR COST. flOLLARS *',7(?XqAIqA4q' *11)

4r r-rlPvlATf ANCHOR CHAIN ##v7(PEA4,' 0el)
W"JITP(l,#Pt~dLwRflf7RK).KuIJ)

qie rr'RIAT(I' ANTFNNA *9#?l0X9A13w* *01)

q? rfic"MT AVPFIAGE TIMF9 SPFFn) *'.TIPxAA,' *u)I

q64 FfP4AT(I AM' TI'4F. DIQFCTInN *4v71PXvA49' *11)

49 COP'AT(or AUVILLAPY FLOATS 0997fcXtA3,@ **it

'V% '*'vt aATI # RALLAT IATFRIAL *#v7(7XvA4vAIt' 00))

it FpR94?T(f IALLAST WEIGHT *#s?(EqA4vA3t* *61)
.WPfTF(39Q?)lLWdRf13A9Kl9K2IvJ)

1? PFReA(O MrnflILATII1N TYPF 0',7(QAI,*' *')I

WPITFf1.!*1)(fLWRnhI.K),Iu37,1P~).KwlJI
01 cr.R44T(f IAN1) wynTH *lv7l6XvA29A4v0 09))

14. Fro"ATIO rAW"ACTTY A/4 *99?IX9AlA44' 06)



FORnATAIN f )r

nN FRU4TIO CHARGING SYSTFM *',7(5XA4#A3,'O *0)1)

41 FIIRWAT I FFFICIENCY **,7IAXvAA,' *091

17 FIR'4ATIO DATA RATE *%T7(4X,?A491 00))
WOITFI 3,OqlfLWkrfl(4AK),K.lJI

10 cn~twAyt I( fUAFT *§,TtPXA4.0 *01)

qn rflp'AT(I FUFI *',7(6XvA4,A2vl *0))
WPITFIIJrfr)(LWq!)f49,K),,c.1,JI

I 'r R'4TI'r1INTFRROGATtn" SFCURITY *',71FXvA49l *1)

I ' FflPVAT(I MAST HUtGHT *'q7fQXA3q' *0)

I,! ~frnqATO 4AST DIAMFTER 0O,719X*AlO *01

-- k t-'R %ATI I mrfla1Nr. flEPT'4 cfNTpflI. *0,7o,Ai,0 *o)i

1'4 FI'o'4'tT(lP ArDUNOANCY **,710XtA39* *9)1

I %v rrq K T( S;TORArE cnFlff *t,7(I8,A4v' **)I

116 FrnDmAT(I STflRAEr TYPF **,714X92A4v9 0))

1'7 FrQIAT(Vr% REEL CAPACITY *S-?(7%qAjvA49O *0))

1-4 F.U1%'.' Y(l SAMPtt~r. RATF *0op7(4x,?A4v1 *0))

1^9 FI1RuAT(I SCANd RATE *9,?f4X,2A4,8 *0))

I ' F('D'4AT(O STATIC STARILITY ANGLF **97(OX*A39* *131
W"ITFI1,1I1)(LWRD~f,4,K,KwItJ)

III rnOMAYI SWIVFLS *0 97(9XtA',' *0))

IA rflDAJI ICTr.Tit. 4q1.QNr. nST, S *097(fKAlvA39O *0))

III 'rn~vATIOZ TRAN~SMIT INTERVAL *fq?(7WAIA4,' *0))

114 rCIOAAT(I TRANSMIT ntJOATION **q7(7XqAI,A4*1 *011
WL T TEi .n s) (IL4Q',l I K 3,z1=71 7) KuI ,J)

115 COP-ilr pnwgq *vq,7X,A7,7A&,O 0)

Ilh PrO 'AT( I FlINCTIrnm *',7f(.XA2qA4,S *0))

CALL FX1T
Ft%,
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APPENDIX

SOURCE CARD DECK FOII

THE BUCA.'COMPONENT DATA FILE RETRIEVAL PROGRAM

(Limited diztritoution of this Appenidix is under separate cover)

Q-1



.viCJ.,.MEN CG;\ <CD .... & D

CL.L

UN_,TD STATES COI;,ST GUARD

CON.:UTr7.. PROGRAMS FOR NATIONAL DATA BUOY SYSW "S SIULTIO. c CS'Z. ,-

F 'A. %O T L-. nvPO -Jf mc! ar, Ln

S iTZ TR-VLrELE.RS RESEARCH CENTER, IC

7. C Q C I A ... .'.3

. ETDOT- .K504A 7493-333

ISi th, E C -r No-

i . NCP"T i A,.v .. Ih.I .

This doci.enz has been approved for public release and sale; its distribut4 on
is unljiztec.- ,

UNITD STATES COAST GUARD

-.A document is div led into three sections to logically present a di ern:
level for three sets of readers. Section 1, General Description. of Luo Cozpu:e:
programs and Data, provides a comprehensive sunmmary of the comaputer programs and l
data developed. This section 'is primarily for a management overview and is
to present computer program capabilities and data descriptions wlz:h a minimum of
the related details.- Included in Section 1 is a description of the:

(1) integratec Buoy Deployment Cos. Model ]Program
(t) Procurement, Maintenance, and Replacements-Cost Model Program
($) 10-year TDP Financial Klan Program
(4) Buoy, Lomponent haracteristics-Data File
(j) Fleet Numerical Wather..Central Pepth Data.

Section 2, Computer Programs Oerating Instructions, is for those persons
desiring another level of detail about the programs. This section preseut.s the :i-
formation necessary to prepare data card decks and operate! the computer programs.
It is assumed that the reader of this section is familiar with basic automatic
dat . rocess ing.dt} -eczion 3, is the Maintenance Progranzmer's Manula for the programs and da,'

described. This section is for an experienced FORTRAN programmer and is supple:'.tc.

with app-opriat.; flow diagrams, compliation listings and tape dumps.
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